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| As part of the ongoing Ports for National Defense
' (PND) Program, the Military Traffic Management

Command Transportation Engineering Agency
(MTMCTEA) revised information for selected east
coast ports. The objectives of this report are to:

- Identify the port facilities and equipment needed
to support a deployment.

- Determine the port throughput capability in
MTON per day.

- Determine the ability of MARAD designated
facilities to meet the deployment of specific units.
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SUMMARY OF BERTH THROUGHPUTS

Totals for Port
Entire Planning
Port Orders
Throughput Throughput
East Coast Depth/s | Wharfage (STON/ Depth/s | Wharfage (STON/
Ports (ft-MLW) (ft) MTON) (ft-MLW) (ft) MTON)

32,000/ 6,800/
Charleston 40 13,871 101,000 40 2,460 22,000
Hampton 52,000/ 18,000/
Roads 28-45 22,287 167,000 32-39 7,361 54,000

25,000/ 8,300/
Jacksonville 38 10,000 88,000 38 3,000 29,000
Morehead 6,600/ 4,000/
City 35-45 5,550 20,000 35 2,700 13,000
New York/ 110,000/ 6,700/
New Jersey 32-40 45,000 380,000 40 2,000 22,000

35,000/
Philadelphia 30-40 17,228 110,000 N/A

23,000/ 7,600/
Savannah 38-42 10,184 73,000 42 3,000 19,000

12,000/ 3,000/
Wilmington 38 6,863 38,000 38 1,813 10,000
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I. GENERAL DATA

TRANSPORTATION ACCESS
Water
NORTH ’ RN
CHARLESTON U
The terminals of the Port of TERMINAL T rureiee Faasin

Charleston are within 2 hours
sailing time from the Atlantic
Ocean. Four anchorages and
four turning basins are in the
harbor area. Three bridges
cross the channel to the North
Charleston Terminal and the
adjacent South Atlantic Out-
port. The first two bridges,
just above Columbus Street
Terminal, are side by side
with an overhead clearance of
150 feet high at mean high
water (MHW), with 1,000
feet of deep channel width.
The third bridge is just below
the North Charleston Termi-
nal, on Interstate 526 (I-
526). It is 150 feet above the
water at MHW, with 300 feet
of deep channel width.

All channels are at least 40
feet deep at mean low water
(MLW). The channel near
the entrance is 42 feet deep.
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Highway

The major highway to the Port of Charleston from the northwest is Interstate Route 26 (I-26).
Charleston is about 50 miles from Interstate Route 95 (I-95), the major east coast north-south

artery. US Route 17 connects Charleston with nearby coastal cities.
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Rail

Norfolk Southern and FSX provide rail serviceto the Port of Charleston. These major railyards
are in the port area. Two are located 2 miles southwest of the North Charleston Terminal. Inter/
intra terminal switching is handled by the South Carolina Public Railways Commission’s switch
locomotives, except at the MTMC South Atlantic Outport, at the north end of North Carleston
Terminal.
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PORT FACILITIES

Berthing

This report covers Columbus Street, Union Pier, North Charleston, and Wando Welch Terminals.
These terminals are suitable for military operations. Union Pier is generally a breakbulk facility,
with transit sheds along most of the wharf. All other terminals handle containers, with few or no
transit sheds. '

BERTHING CHARACTERISTICS OF Pier construction is generally concrete

COLUMBUS STREET TERMINAL piles, with concrete decking, and timber
fenders. All terminals have lighting for

Berths . .

Characteristics 12 33 night operations.
Length (ft) 1,640 2,000 o
Depth alongside at MLW (0 m 0 Below are la.nd—use maps an'd aer.1a1 views
Deck strength (psD) 1000 200 of the te?rn'llnals. Tables identify berth
Apron width () Open 5 characteristics.
Apron height above MLW (ft) 12 12
Number of container cranes 3 0
Number of wharf cranes 0 3
Apron lighting Yes Yes
Straignt-stern RORO facilities No No
Apron length served by rail (ft) 1,640 2,000

Cooper River

Columbus Street Terminal (Northeastward view)
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BERTHING CHARACTERISTICS OF

UNION PIER TERMINAL
Berths

Characteristics 1-2 3-4
Length (ft) 1,000 1,471
Depth alongside at MLW (ft) 40 40
Deck strength (psf) 400 1,000
Apron width (ft) 45 Open
Apron height above MLW (ft) 12 12
Number of container cranes 0 0
Number of wharf cranes 0 0
Apron lighting Yes Yes
Straignt-stern RORO facilities No No o en g
Apron length served by rail (ft) L

ooper River

Union Pier Terminal (Southwestward view)




CRETR R

TYNIWNaL 133418

snawn1od oL~

COOPER
RIVER

z

]
STORAGE
AREA
OPEN STORAGE
A FUTURE 4
& i, GATE
: LUMBER SHED TRANSIT SHED
30,780 SQ FT 151,000 SQ FT
1,471 FT
LUMBER SHED
11,200 SQ FT
OPEN
STORAGE
3
n TRANSIT SHED
WAREHOUSE 9 RRRRY 182,710 SQ FT
77,000 sQ FT RRAY \
& CURRENT ]
V GATE
4
,E
i
WAREHOUSE | '
78,000 SQ FT 2
TRANSIT SHED
142,000 SQ FT
OUSE -t
114000 SG° FT 2 1,000 FT
PASSENGER
TAARKET ST PARKING 1
PASSENGERJ
TERMINAL
CUSTOMS
HOUSE
MAIN OFFICE :}
S.CSPA %
Union Pier Land-Use Map



BERTHING CHARACTERISTICS OF
NORTH CHARLESTON TERMINAL

Berths
Characteristics 1-3 MTMC

Length (ft) 2,460 1,500
Depth alongside at MLW (ft) 40 40
Deck strength (psf) 1,000 700
Apron width (ft) 100 100
Apron height above MLW (ft) 12 12
Number of container cranes 6 0
Number of wharf cranes 0 0
Apron lighting Yes Yes
Straignt-stern RORO facilities No No
Apron length served by rail (ft) 0 1,500

= =E

EVERGREEN

ooper River

MTMC Pier ———»

North Charleston Terminal (Westward view)
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BERTHING CHARACTERISTICS OF

e o b

WANDO WELCH TERMINAL
Berths

Characteristics 1.2 3.4
Length (ft) 1,800 2,000
Depth alongside at MLW (ft) 40 40
Deck strength (psf) 1,000 1,000
Apron width (ft) Open Open
Apron height above MLW ({t) 16 16
Number of container cranes 4 5
Number of wharf cranes 0 0
Apron lighting Yes Yes
Straignt-stern RORO facilities No No
Apron length served by rail (ft) 0 0

Present Site
of Berth 4

ando River

Wando Welch Terminal (Eastward view)
(Photo taken before Berth 4 expansion)
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Staging

Terminal Staging Acres

Open Staging. The terminals in this report
have a total of 409 acres of paved open stag-
ing. Open staging is used for containers and Union Pier 69
general cargo.

Columbus Street 15

North Charleston 130
Wando Welch 195

Open Staging at Berth 3 of the North Charleston Terminal (Northeastward view)

Covered Staging. The terminals of this report have about 20 buildings with more than 1-1/2 mil-
lion square feet of covered storage. Other buildings are set up for manufacturing, passenger, or
repair operations, and would not support military operations.

13



Rail

Rail trackage links the railyards to the port's apron tracks, transit sheds, and storage tracks. The
South Carolina Public Railway Commission performs switching. Norfolk Southern (NS) and
CSX provide rail service. Three major railyards are in the port area and two of them are 2 miles
southwest of the North Charleston Terminal.

Abrams Tanks Ready for Offloading
During Desert Storm, at North Charleston Terminal

14




Unloading/loading Positions

Ramps. The only fixed rail end ramp is at the South Atlantic Outport, just north of the North
Charleston Terminal. At least two portable rail end ramps are available from local stevedore and
rental companies that can be used at any of the terminals. Several locations can support portable

end ramp operations.

Docks. Altogether, the terminals have about 385 truck handling positions and 7,900 linear feet of
track for boxcar operations.

Truck Docks at Wando Welch Container Freight Station

15




Marshaling Areas

Within port. There are no marshaling areas within the port area. All open area within the port is
required for staging military or commercial cargo. Just north of the North Charleston Terminal,
however, is the MTMC South Atlantic Outport (SAO). This facility has about 85 acres of open
area available for marshaling. The MTMC SAO is often used to support ammunition loading.

Navy Base. Between the Columbus Street and North Charleston Terminals is a closing Navy base
with about 1,500 acres that could be used for marshaling. Plans in accordance with President
Clinton's policy to revitalize communities include private shipbuilding and repair, other heavy
industry, and housing for the homeless. In spite of the overall size of the base, the landfill may be
the only open area that will remain available for future marshaling. About 25 acres of grass cov-
ered open area can be used to marshal military vehicles.

MATERIAL HANDLING EQUIPMENT (MHE)

The terminals have a total of 18 container cranes. Half of these are at the Wando Welch Terminal.
The Union Pier Terminal has no rail-mounted cranes at all. The port owns and operates all the
MHE in the chart below.

Although our throughput analysis does not account for the floating RORO ramp, the portable
ramp can greatly increase RORO shipping throughput. The ramp can handle vehicles up to 100
tons and can operate at any of the four terminals, with less than a day’s notice. The ramp is
designed to allow two ships to rapidly load or discharge RORO cargo onto it at the same time, at
any tidal condition.

TYPE OF CAPACITY
EQUIPMENT (STONS) QTY
Container Handlers 40 32
Transtainers 33-44 7
Mobile Cranes 30-150 3
Floating Cranes 67 1
Floating RORO
Ramp 100 1

Floating RORO ramp

16



INTERMODAL FACILITIES

The North Charleston Terminal has an onsite intermodal yard with two 1,200-foot spurs. Con-
tainer handlers regularly offload containers from double stack railcars directly inland of berth 3.
Both CSX and NS have intermodal yards in the Charleston area. The Columbus Street Terminal
also has an intermodal area, approximately 1,200 linear feet, that is now regularly handling con-
tainers to and from double stack railcars.

FUTURE DEVELOPMENT

The port hopes to develop 800
acres of land on the southwest sec-
tion of Daniel Island. This island,
between Wando Welch and North
Charleston Terminals, will be
developed in phases. Eventually,
the port expects CSX and/or NS to
provide double stack service to the
new container facility. Trucks will
have easy access to I-526.

Future Daniel
Island Terminal

NORTH
CHARLESTON
TERMINAL

DANIEL
ISLAND

WANDO
WELCH
TERMINAL

COLUMBUS STREET
TERMINAL

PORT TERMINALS

;  FUTURE DANIEL
" ISLAND TERMINAL
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II. THROUGHPUT ANALYSIS

GENERAL

This section evaluates the throughput capability of the Port of Charleston using the port opera-
tional performance simulator (POPS) computer model. The model is based on a weak- link anal-
ysis in which each subsystem is analyzed separately and then compared to find the least capable
subsystem. The weakest subsystem defines the maximum throughput capability of the terminal.
The model yields throughput capability values for three subsystems - shipping, staging, and ter-
minal processing/handling - in terms of measurement tons (MTON) per day.

Terminal Handling Staging

Shipping

Terminal Throughput Subsystems

This analysis assumes a maximum of 80 per-
cent of the port facilities can be made avail-
able at any one time. For this reason, we ran
all port analyses using an 80 percent facility- Barge (5%)
use factor. Also, the ship mix is based on
Desert Shield and Desert Storm statistics.
We weighted the percentages to adjust for
differences in cargo deadweights and expec-
tations for future deployments.

SHIP MIX PERCENTAGES

Breakbulk (35%)

RORO (45%) Container (15%)

18



TERMINAL RECEPTION/HANDLING

Highway

1-26 and -526 provide access to the port terminals. Each terminal has a designated entrance for
trucks. The road network in and out of the terminals, including the gate processing of vehicles,
could handle about 290,000 MTON of equipment and supplies per day.

Roadable vehicles in convoys will process directly to the staging areas. Vehicles on commercial
or military flatbed trailers without integral ramps will offload at portable ramps. There are no per-
manent truck end ramps at any of the terminals. Our analysis assumes the port can acquire or
build two portable or temporary truck ramps at each of the four terminals. These ramps could off-

load more than 38,000 MTON from flatbed trailers per day.

Supplies in van semitrailers will proceed to roughly 220 van-handling positions. These docks can

offload more than 198,000 MTON of van semitrailer-shipped materials per day. This report
assumes there are 10 rented container handlers for chassis operations that can offload about

53,000 MTON of chassis cargo per day.

HIGHWAY RECEPTION / HANDLING CAPABILITY

MTON/ DAY

1,200,000
1,000,000
800,000
600,000
400,000
200,000
0

SUBSYSTEMS HIGHWAY GATES END-RAMPS* DOCKS CONTAINERS**

coLumBUS STREET [ 110,000 45,000 9,600 38,000 11,000
UNION PIER [ | 57,000 230,000 9,600 19,000 0
NORTH CHARLESTON [l 73,000 230,000 9,600 13,000 20,000
WANDO WELCH 120,000 550,000 9,600 128,000 22,000

*8 portable or temporary ramps are assumed available.
*#*10 container handlers are assumed available.

19




Rail
‘ Train

‘ Rail reception at the port is good with two Length Trains
} major railroad companies accessing Charles- Terminal (railcars) | Per Day
ton. The North Charleston Terminal has the Columbus Street 60 4

best rail facilities. There are no tracks
accessing the Wando Welch Terminal. This Union Pier 60 2
analysis assumes the port can rent, build, or North Charleston 60 2
provide six portable or temporary rail end
ramps. These would be placed at tangential
tracks 500 to 1,500 feet long. Columbus
Street Terminal could support a 1,500-foot
track at the inland railyard or along the
apron.

Wando Welch - -

Boxcars could offload at the transit sheds where about 135 boxcar handling positions are avail-
able.

. RAIL RECEPTION/HANDLING CAPABILITY

MTON/DAY

70,000
60,000
50,000
40,000
30,000
20,000
10,000
0

SUBSYSTEMS TRACKAGE END-RAMPS* DOCKS COFC**
coumBus STREET [ 24,000 10,000 3,300 8,700
UNION  PIER B 1200 27,000 9,800 0
NorRTH CHARLESTON B 13,000 20,000 6,500 15,000
WANDO WELCH 0 0 0 0

*6 portable or temporary ramps are assumed available.
**6 container handlers are assumed available.

20



STAGING ‘

The terminals of this report have a total of about 400 acres of open paved staging. There is also
more than 1-1/2 million square feet of covered storage.

OPEN STAGING CAPABILITY

MTON/DAY
2,000,000
1,500,000
1,000,000
500,000
0
VESSEL TYPE RORO CONTAINERS BREAKBULK
coLumBUS STREET 64,000 290,000 160,000
UNION PIER [ 19,000 0 37,000
NORTH CHARLESTON [ 170,000 350,000 310,000
WANDO WELCH 260,000 1,100,000 460,000

21



‘ SHIPPING

Throughputs for each berth are shown below. They are based on various factors, including MHE
used, loading, operational, and berth usage rates, as well as berth/ship compatibility.

BERTH THROUGHPUT CAPABILITY
MTON/DAY

50,000
40,000
30,000

. LAl

BERTH Cl-2 C3-4 Ul-2 U3-4 Ni1-3 MTMC WI1-2 w34

BREAKBULKIN 4,900 5,900 1,900 3,800 7,500 3,800 5,600 5,600
RORO B 19,000 0 0 19,000 28,000 19,000 19,000 28,000
‘ CONTAINER [] 21,000 8,000 0 0 42,000 0 28,000 35,000
MIXED (J 13,000 6,100 0 12,000 22,000 12,000 15,000 21,000

C = Columbus Street U = Union Pier
N = North Charleston W =Wando Welch

CONVERSION FACTORS
Breakbulk .4 STON per MTON
RORO .25 STON per MTON
Containers .4 STON per MTON

22



The type of ship preferred at each berth is based on the methodology described in Appendix B.
The evaluation is based on a snapshot view of the current physical characteristics of the berths
and the MHE available. The evaluation to the right gives no considerations for enhancements,
such as equipment. The floating RORO ramp was not considered. If it is available for military
operations, it would greatly improve RORO loading at any of the berths. The lower the number
for a berth, the better the berth is suitable for the loading operation.

The Wando Welch berths are well
suited for loading any type of ship.
They are highly rated on the chart PREFERENCE BERTH SELECTION
because of the cranes, container

freight station, and age. However, Berth BB RORO CNTNR
when rail access is considered, the | Columbus Street
Columbus Street Terminal berth 1-2
is the best choice for military opera- 1-2 3 1 4
tions.  Furthermore, the Wando |35 4 ] 5
Welch aprons are 16 feet above
MLW. This prevents fully RORO | Union Pier
loading an FSS with dense cargo 12 - i i
(such as ammunition) at low tide.

3-4 6 5 -
FSS operations are recommended at
Columbus Street Terminal berth 1-2, North Charleston
Union Pier Terminal berth 3-4, North | 1.3 5 5 1
Charleston Terminal berth 1-3, and
any Wando Welch berth. Because of MTMC 8 4 -

their stern ramps, we believe LMSRs Wando Welch
will be able to load at any Port of
Charleston berth in this report except | 1-2 2 2 3
Union Pier Terminal berth 1-2. The 34 1 ) )
buildings and weak pavement of this
berth restrict all RORO loading.

23



SUMMARY OF BERTHING CAPABILITIES OF
COLUMBUS STREET AND UNION PIER TERMINALS

Berths
C = Columbus Street U = Union Pier
Vessel C12 C3:5 U1-2 U3-4
Breakbulk
C3-S-33a 3 3 1 2
C3-S-37¢2 3 3 1 2
C3-8-37d 3 3 1 2
C3-5-38a 3 3 1 2
C4-S-1a 2 3 1 2
C4-S-igb and 1u 2 3 1 2
C4-S-58a 2 3 1 2
C4-5-65a 2 3 1 2
C4-5-66a 2 3 1 2
C4-S-69b 2 3 1 2
Seatrain
GA and PR-class 2 3 1 2
Barge
LASH C8-S-81b 1 2 1 1
LASH C9-S-81d 1 2 1 1
LASH lighter 11 14 7 10
SEABEE C8-S-82a 1 2 1 1
SEABEE barge 8 10 5 7
RORO
Comet d,ijj d,o d,0 di,j
C7-8-95a/Maine-class 2 b b 1
Ponce-class h b,h bh h
Great Land-class h bh bh h
Cygnus/Pilot-class 2 b b 2
Meteor d.i,j d,o d,o B
AmEagle/Condor i,j b b i,j
MV Ambassador d d d d
FSS-class 1 b b 1
Cape D-class i b b L,j
Cape H-class 2 b b 1
LMSR 1 b b 1
Container
C6-S-lw 2 2.e le 2c
C7-S-68¢ 2 2. le 2.e
C8-5-85¢c 1 2e le le
Combination
C5-8-78a 2 3e le 2e
C5-S-37e 2 3e le 2.e
a=vessel draft limited to berth depth e=no container-handling equipment j=msufficient ramp clearance at high tide
b=inadequate apron width f=shallow berth, adequate anchorage depth k=excessive ramp angle at low tide
c=inadequate berth length g=inadequate channel depth m=excessive ramp angle at high tide
d=no straight stern-ramp facilities h=no shore-based ramps available n=parallel ramp operation only
i=insufficient ramp clearance at low tide 0=too narrow apron for side-ramp

Notes: Ramp clearance and ramp angle based on maximum vessel draft
() indicates vessels assigned by analyst

24




SUMMARY OF BERTHING CAPABILITIES OF
NORTH CHARLESTON AND WANDO WELCH TERMINALS
Berths
N = North Charleston W =Wando Welch
Vessel NI-3 N-MTMC Wi2 W34
Breakbulk
C3-S-33a 4 2 3 3
C3-S-37¢2 4 2 3 3
C3-S-37d 4 2 3 3
C3-8-38a 4 2 3 3
C4-S-1a 4 2 3 3
C4-S-1gb and 1u 4 2 3 3
C4-5-58a 4 2 3 3
C4-5-65a 4 2 3 3
C4-S-66a 4 2 3 3
C4-S-69b 4 2 3 3
Seatrain
GA and PR-class 4 4 2 3
Barge
LLASH C8-8-81b 2 1 2 2
LASH C9-S-81d 2 1 1 2
LASH lighter 17 10 12 14
SEABEE (8-S-82a 2 1 1 2
SEABEE barge 12 7 8 10
RORO
Comet di,j d,ij d,ij d,ij
C7-S-95a/Maine-class 3 1 2,i 2i
Ponce-class h h h h
Great Land-class h h h h
Cygnus/Pilot-class 3 2 2, 3,
Meteor d,ij d,i,j d,i,) d,ij
AmEagle/Condor i, i) ij ij
MV Ambassador d d d d
FSS-class 2 1,n Li 2,
Cape D-class ij i ij i
Cape H-class 2 1 2,1 2,1
LMSR 2 I,n 1, 2,
Container
C6-S-lw 3 2,c 2 2
C7-8-68¢ 3 2,e 2 2
C8-S-85¢ 2 le 1 2
Combination
C5-S-78a 3 2e 2 3
C5-8-37¢ 3 2, 2 3
a=vessel draft limited to berth depth e=no container-handling equipment j=insufficient ramp clearance at high tide
binadequate apron width f=§hallow berth, adequate anchorage depth k:exccssiye ramp angle at low tide
c=inadequate berth length g=inadequate channel depth ) m=excessive ramp angle at high tide
d=no straight stern-ramp facilitics h=no shore-based ramps available n=parallcl ramp operation only
i=insufficient ramp clearance at low tide o=too narrow apron for side-ramp
Notes: Ramp clearance and ramp angle based on maximum vessel draft
() indicates vessels assigned by analyst
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III. APPLICATION

GENERAL

This section of the report will evaluate the port's throughput capability for deploying elements of
the XVIIIth Airborne Corps, Corps Support Command from Fort Bragg, North Carolina using
primarily FSS vessels, in 6 days of reception and handling. The August 1994 revision for the
Planning Orders Digest, issued by MARAD, provided agreements for military use of the Port of
Charleston. These agreements have been renewed until 15 June 1996. The Planning Orders call
for the use of the following facilities at the North Charleston Terminal: 20 acres open staging and
berths 1, 2, and 3 (total 2,430 feet of berthing). The South Atlantic Outport (SAO) is adjacent to
the North Charleston Terminal.

REQUIREMENTS

Units making up this “Corps Slice” of the XVIIIth Airborne Corps remain unidentified. For this
analysis, we assume the unit will require 6,000 vehicles by convoy (1,000 per day), 1,380 railcars
(230 per day), and 420 containers (70 per day).

Three FSS-sized vessels will load simultaneously. Each sustained loading operation will conduct
three shiploading cycles, for a total of nine FSS-sized shiploads.

DAILY REQUIREMENTS

UNITS
1,200

1,000
800
600
400

200 70

MOTOR RAIL CONTAINERS
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TERMINAL INPROCESSING/HANDLING

Highway

Terminal operators at the North Charleston Terminal should open either of the two gates on
Remount Road, directly accessible from Interstate Routes 26 and 526. Depending on the avail-
able staging at the time of deployment, convoys would enter the SAO gate or the North Charles-
ton Terminal gate. An exclusive gate between the two areas allows vehicles to traverse from one
facility to the other. Remount Road and these two gates can easily handle 1,500 vehicles per day
without causing significant delays in traffic. This meets the 1,000 vehicle per day requirement..

As convoys arrive, support personnel account for the vehicles and send them to staging areas or
directly to shipside for loading. They direct non-roadable equipment arriving by commercial or
military truck or on flatbed trailer to the container stuffing station for unloading and subsequent
staging.

HIGHWAY INPROCESSING CAPABILITY

VEHICLES/DAY

2,000
1,500
1,000
500
0

HIGHWAY GATES

SUBSYSTEMS
I CAPABILITY Jl REQUIREMENT
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Rail

Two major railroads serve the North Charleston Terminal, the Norfolk Southern and the CSX.
The North Charleston Terminal can accommodate and unload more than 50 each, 89-foot railcars
per cycle. The terminal’s general manager states that they can unload four blocks of cars daily.
for a total of 200+ cars per day. The SAQ’s tracks can hold 76, 89-foot railcars. The railroads
normally spot a block of cars at the outport at night for working the next day. Providing adequate
support by the railroads, the outport can unload at least two blocks of cars or 152 cars per day.

SAO unloads railcars at two ramp positions. The first is located at the foot of "A" track, which is
about 2,700 feet long. The second is a ramp on "F" track, which is about 1,800 feet long.

The North Charleston Terminal uses two heavy duty portable ramps rated at 90-tons for unloading
wheeled vehicles and tracks from railcars. The terminal places these ramps wherever they choose
to do rail offload operations. The two spurs in the open area near berth 3 are each about 1,000 feet
long.

Assuming four cycles at each ramp per day, the North Charleston Terminal and SAO together can
support offloading about 260 railcars per day.

RAIL INPROCESSING AND HANDLING CAPABILITY

RAILCARS/DAY
500
400 352

300 260

230

200
100

0
RAILYARDS END RAMPS

SUBSYSTEMS
[ CAPABILITY Bl REQUIREMENTS
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STAGING

This analysis assumes that nine FSS-sized ships will deploy the unit. Three ships will depart
every 2 days. Because of this, the staging requirement is to support three sustained loading oper-

ations.

Although an FSS-load of cargo can be staged and loaded on 10 acres, 16 acres are required for
sustained loading operations. Of these 16 acres, about 2 acres are required for the staging of the
46 containers for each FSS. The three simultaneous ship loading operations will require 48 acres
of open staging, of which about 6 acres are dedicated to containers.

The North Charleston Terminal has approximately 185 acres of open staging area. This space is
normally used to store/stage containers. About 30% of this area (about 55 acres) is likely to be

immediately available to support military deployments.

The South Atlantic Outport (SAO) has more than 85 acres of open area that can be used for stag-
ing equipment. We expect the availability of most of SAO's staging area. The staging area at the
North Charleston Terminal and the SAO total 140 acres. This exceeds the 48 acres needed to sup-

port three FSS/LMSR vessel operations. However, the 20 acres provided in the Planning Orders
do not meet the requirements.

OPEN STAGING CAPABILITY

ACRES
50

40

30

20

10

VEHICLES CONTAINERS
B CAPABILITY Hl REQUIREMENT
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SHIPPING

Although this analysis assumes that nine FSS-sized ships can deploy the unit, the number of ships
required depends on the shipping mix selected. The best ship mix would consist of all eight FSS
ships, plus one Cape H RORO ship.

The requirement is to work three FSS- or LMSR-sized ships concurrently. Berths 1-3 at the North
Charleston Terminal can accommodate two of these ships and the SAO can accommodate one.
Together the two facilities can fully support the requirement. However, the 2,430 feet of apron
provided in the Planning Orders do not meet the requirement.

FSS SHIPPING CAPABILITY

BERTHS
4

FSS
B CAPABILITY [ REQUIREMENT
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SUMMARY

The combination of the North Charleston Terminal and the South Atlantic Outport has adequate
characteristics to support the deployment of the units. The Planning Orders alone are insufficient.

RECOMMENDATION

In addition to the facilities provided in the Planning Orders, we recommend the military negotiate
for the following facilities:

+ Berthing for an additional FSS sized vessel
« Staging area of an additional 28 acres
« 5,800 feet of tangential track for rail offloading operations

« 2 to 4 rail end ramps depending on number of spurs
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PORT OF HAMPTON ROADS
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I. GENERAL DATA

TRANSPORTATION ACCESS

Water

Entry to the deep waters of Hampton Roads is between the Virginia Capes at the lower end of the

Chesapeake Bay. The Thimble Shoal entry channel is 50 feet deep by 1,000 feet wide.

From

Hampton Roads, the 19.6-mile-long southward channel leads to Norfolk International Terminal
(NIT), Lambert’s Point Docks (LPD), and Portsmouth Marine Terminal (PMT). The southward
channel is 50 feet deep by 1,500 feet wide to just south of NIT, where it reduces to 800 feet wide.
The 4.8-mile-long northward channel leads to the Newport News Marine Terminal (NNMT). The
Newport News Channel is 800 feet wide by 50 feet deep. The mean tides range from 2.5 to 2.8

feet.
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Highway

Interstate Routes 64 and 664 (I-64/-664) serve the Hampton Roads terminals. NNMT has direct
access to I-664. NIT connects to Terminal Boulevard, which provides direct access to I-64. From
NIT to I-64 is less than 5 miles. LPD accesses two local streets, Orapax Street and Raliegh Ave-
nue, to reach Hampton Boulevard, a four-lane road. Hampton Boulevard provides access to Ter-

minal Boulevard to the north or State Route 58 to the south. Traffic follows State Route 58 to
Interstate 264 (1-264).

PMT traffic accesses State Route 58 to reach 1-264. 1-264 provides access to 1-664 to the west
and 1-64 to the east.
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Rail

Three companies comprise the Hampton Roads rail network: Norfolk Southern Corporation (NS),
CSX Transportation Inc. (CSX), and the Norfolk and Portsmouth Belt Line Railroad (N&P BL
RR). Shipside rail service is available at all four terminals.

CSX provides rail service to NNMT. No interconnecting railway exists between NNMT and the
other three terminals. NIT rail access consists of a direct connection with the Norfolk Southern
Corporation. CSX serves NIT via the N&P BL RR. NS provides rail service to LPD. PMT rail
access consists of a direct connection with CSX and service by NS via the N&P BL RR.

Airports
Newport News/Williamsburg International Airport and Langley Air Force Base are the air receiv-

ing sites for NNMT. Norfolk International Airport and Norfolk Naval Air Station support NIT,
LPD, and PMT.
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PORT FACILITIES

Berthing

This report covers four terminals. The terminals are: Newport News Marine Terminal (NNMT),
Norfolk International Terminal (NIT), Lamberts Point Docks (LPD), and Portsmouth Marine Ter-
minal (PMT). These terminals are a mixture of breakbulk and container facilities consisting of
marginal wharves and finger piers. Some facilities have transit sheds on the piers to support con-
ventional breakbulk cargo.

Pier construction varies from terminal to terminal. Many of the terminals have apron tracks as
well as wharf and/or container cranes. Water depth ranges from 28 to 40 feet MLW.

This section contains land-use maps and aerial views of the terminals. Also included are tables
identifying the berth characteristics.

BERTHING CHARACTERISTICS OF NEWPORT NEWS MARINE TERMINAL

Characteristics Berths

B-N B-S C-N c-S
Length (ft) 620 620 960 960
Depth alongside at MLW (ft) 28 34 40 40
Deck strength (psf) 750 750 750 750
Apron width (ft) 34 34 Open Open
Apron height above MLW (ft) 13.2 13.2 13.2 13.2
Number of container cranes 0 0 2 2
Number of wharf cranes 0 0 0 0
Apron lighting Yes Yes Yes Yes
Straight-stern RORO facilities No No No Yes
Apron length served by rail (ft) 620 620 780 960
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BERTHING CHARACTERISTICS OF NORFOLK INTERNATIONAL TERMINAL

Berths
Characteristics
1-4 1-S 1-N 2-S 2-N | North Berth
Length (ft) 4,230 1,328 1,328 1,328 1,328 900
Depth alongside at MLW (ft) 39 37 37 33 33 36
Deck strength (psf) 750 750 750 750 750 750
Apron width (ft) Open 40 40 40 40 80
Apron height above MLW (ft) 9
Number of container cranes 7
Number of wharf cranes 0
Apron lighting Yes Yes Yes Yes Yes Yes
Straight-stern RORO facilities No Yes Yes Yes Yes No
Apron length served by rail (ft) 0 1,320 1,320 1,320 1,320 9500

§ R 2 T o

Norfolk International Terminal
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‘BERTHING CHARACTERISTICS OF LAMBERT'S POINT DOCKS TERMINAL

Berths

Characteristics

N-S N-N L-S P-S P-N
Length (ft) 1,100 1,100 725 1,200 1,200
Depth alongside at MLW (ft) 32 32 32 32 32
Deck strength (psf) 750 750 650 700 700
Apron width (ft) 35 35 Open 43 43
Apron height above MLW (ft) 11 11 9 11 11
Number of container cranes 0 0 0 0 0
Number of wharf cranes 0 0 0 1 1
Apron lighting Yes Yes Yes Yes Yes
Straight-stern RORO facilities No No No Yes Yes
Apron length served by rail (ft) 1,100 1,100 0 1,200 1,200

-w

Ham;;tokfl Blvd.
-

Elizabeth River

Lamberts Point Docks (Southward view)
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BERTHING CHARACTERISTICS OF PORTSMOUTH

MARINE TERMINAL
Berths

Characteristics 1-3
Length (ft) 3,540
Depth alongside at MLW (ft) 40
Deck strength (psf) 750
Apron width (ft) Open
Apron height above MLW (ft) 12
Number of container cranes 5

Number of wharf cranes

Apron lighting

Straight-stern RORO facilities

Apron length served by rail (ft)

IElizabeth River

f

12

e

-

Portsmouth Marine Terminal




dopy as)-puvT [puIULIZ] JULID N YINOWISIIOJ

AIVONNOE TIYNIW3IL  — = ™

v

ONIOVIS N3IJO Q3IAVINN i)
ONIOVLS N3IdO Q3Avd

*ANION

AL¥3dOdd XSO

ALIIDVH
JONVHIUIINI

R W
85 3LNOY

EslEClel *

SNOUYIIIO

AY Qivo avas_ .

S anNa

AW
~\ \\\\\ vy
L W «%V} a3Hs ONIDVIS
S LISNVAL
/& WNIVINOD .
\\ ’
7
7
/s
i I

H3Ing H138vzi3

13



‘ Staging

Open Staging. The terminals in this report have a total of 432 acres of open staging, of which
357 acres are paved. Helicopter operations are possible in open storage areas at NNMT, NIT, and
PMT. Staging area locations at each terminal are identified below.

Covered Staging. The terminals have a total of 28 covered storage facilities (transit sheds and
warehouses) that provide about 3,696,000 square feet of storage. The table below identifies the
location of staging areas by terminal.

STAGING AREAS
COVERED OPEN PAVED OPEN GRAVEL
TERMINAL
(SQ.FT) (ACRES) (ACRES)
NEWPORT NEWS MARINE 906,000 40 0
TERMINAL
NORFOLK INT.TERMINAL 1,025,000 220 0
‘ LAMBERT'S POINT DOCKS 1,605,000 0 25
PORTSMOUTH MARINE 160,400 147 0
TERMINAL
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Covered Staging at Lamberts Point Docks (eastward view)
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Rail

CSX and Norfolk Southern provide service to the four terminals. Rail trackage links the railyards
to the terminal's apron tracks, transit sheds, and storage tracks. All the rail serving the terminals is
in good condition with no operating restrictions. There are numerous locations that could support
offloading with temporary or portable ramps. The table below provides characteristics of the rail
facilities at each terminal.

RAIL CHARACTERISTICS
STORAGE
TERMINAL CAPACITY
TRACK (89-FT RAIL- DOCK

TERMINAL (FT)* CARS)*# RAMPS (#) |POSITIONS
NEWPORT NEWS 20,000 90 NONE 19
MARINE TERMINAL
NORFOLK INT. 80,000 690 PERMANENT (3) 40
TERMINAL
LAMBERT'S POINT 130,600 1100 PERMANENT (3) 68
DOCKS
PORTSMOUTH 6,300 43 PORTABLE (3) 0
MARINE TERMINAL

* Excluding apron track.
**Storage capacity based on rail spurs and sidings.

Marshaling Areas

No suitable marshaling areas are within or near NNMT, NIT, or LPD. The Virginia Port Author-
ity has access to approximately 160 acres of unimproved area next to PMT. This area could be
used to stage equipment, if necessary. Roadable vehicles and equipment could also be marshaled
at Fort Eustis, about 19 miles north of NNMT.
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MATERIAL HANDLING EQUIPMENT (MHE)

The terminals have a total of 17 container cranes that are at NNMT, NIT and PMT. All have a
capacity of at least 30 STON. Various shipping and rental companies in the area own transtainers
and other MHE. Mobile cranes with capacities up to 150 STON are available from local steve-
dore companies. The table below provides the equipment available by terminal.

QUANTITY BY TERMINAL
TYPE OF CAPACITY
EQUIPMENT (STON) NNMT NIT LPD PMT
Container Cranes 30-200 4 7 0 5
Wharf Cranes 3-35 0 0 2 1
Mobile Cranes 10-150 1 4 3 5
Straddle Carriers 40 0 0 0 26
Transtainers 30-40 5 22 2 0
Top Picks 30-45 3 0 2 2
INTERMODAL FACILITIES

Intermodal container transfers are handled at all four terminals. Norfolk Southern operates a con-
tainer transfer facility in Chesapeake, about 10 miles south of Norfolk International Terminal and
Lambert's Point Docks.

FUTURE DEVELOPMENT

NIT has plans for expansion to the north of the terminal. The expansion includes dock construc-
tion, dredging, and a paved container storage and trailer parking area. The north berth will be
expanded to create a total of 4,300 feet of wharf for use by containerships.
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II. THROUGHPUT ANALYSIS

GENERAL

This section evaluates the throughput capability of the Port of Hampton Roads using the port
operational performance simulator (POPS) computer model. The model is based on a weak-link
analysis in which each subsystem is analyzed separately and then compared to find the least capa-
ble subsystem. The weakest subsystem defines the maximum throughput capability of the termi-
nal. The model yields throughput capability values for three subsystems - shipping, staging, and
terminal processing/handling - in measurement tons (MTON) per day

Terminal Handling Staging

Shipping

Terminal Throughput Subsystems

This analysis assumes a maximum of 80 per-

cent of the port facilities can be made avail- SHIP MIX PERCENTAGES
able at any one time. For this reason, we ran
all port analyses using an 80 percent facility
use factor. Also, the ship mix is based on
Desert Shield and Desert Storm statistics.
We weighted the percentages to adjust for
differences in cargo deadweights and expec- RORO (45%)
tations for future deployments.

Barge (5%) Breakbulk (35%)

Container (15%)
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RECEPTION/HANDLING

Highway. 1-64, -664, and -264 provide access to the terminals. Each terminal has a designated
entrance for trucks. The road network in and out of the terminals, including the gate processing of
vehicles, could handle about 260,000 MTON of equipment and supplies per day.

Roadable vehicles in convoys will process directly to the staging areas. Vehicles on commercial
or military flatbed trailers without integral ramps will offload at permanent and portable end
ramps.

Supplies in van semitrailers will proceed to van-handling positions. These docks can offload
more than 1,800 MTON of van semitrailer-shipped material per day. Container handlers can off-
load about 146,000 MTON of chassis cargo per day.

HIGHWAY RECEPTION/HANDLING CAPABILITY

MTON/DAY
800,000
600,000
400,000
200,000
0
SUBSYSTEMS HIGHWAY  GATES  END-RAMPS DOCKS  CONTAINERS
NNMmT [l 200,000 72,000 14,000 7,000 20,000
NIT B 190,000 65,000 29,000 4,000 77,000
LPD 250,000 50,000 38,000 4,000 15,000
PMT Bl 70,000 72,000 14,000 0 64,000
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Rail

Rail reception at the port is good with three railroad companies accessing the Port of Hampton

Roads area. All terminals have good rail service.

Terminal Train Length (railcars) | Trains Per Day
NNMT 60 2
NIT 60 4
LPD 30 2
PMT 40 2

RAIL RECEPTION/HANDLING CAPABILITY

MTON/DAY

200,000

150,000

100,000

50,000

0
SUBSYSTEMS TRACKAGE END-RAMPS  DOCKS COFC
NNMT [ ] 14,000 9,100 630 19,000
NIT 28,000 48,000 600 73,000
LPD 6,900 19,000 1,800 15,000
PMT ] 8,900 9,100 0 61,000
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STAGING

The terminals of this report have a total of about 407 acres of paved open staging. The terminals

also have more than 3.2 million square feet of covered storage.

OPEN STAGING CAPABILITY

MTON/DAY
1,200,000
1,000,000
800,000
600,000
400,000
200,000
0
RORO CONTAINERS  BREAKBULK
NNMT [ ] 29,000 92.000 93,000
NIT ] 230,000 350,000 410,000
LPD 27,000 22,000 58,000
PMT ] 180,000 540,000 320,000
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SHIPPING ‘

Throughputs for each berth are shown below. They are based on various factors including MHE
used, loading, operational, and berth usage rates as well as berth/ship compatibility.

NEWPORT NEWS MARINE TERMINAL
BERTH THROUGHPUT CAPABILITY

MTON/DAY

16,000
14,000
12,000
10,000
8,000
6,000
4,000

2,000
o M B N

PIERB-N _PIERB-S PIERC-N PIERC-S

BREAKBULK 1,600 1,900 1,900 1,900
RORO [ ] 0 0 0 9,500
CONTAINER [] 0 0 14,000 9,600
MIXED i 0 0 5,500 6,400

NORFOLK INTERNATIONAL TERMINAL
BERTH THROUGHPUT CAPABILITY

MTON/DAY

70,000
60,000
50,000
40,000
30,000
20,000
10,000

0

BERTH | PIER 1-S PIER I-N PIER 2-S PIER 2-N NORTH BERTH
BREAKBULK [ 13,000 3,700 3,700 3,700 3,700 1,900
RORO [ ] 57,000 19,000 19,000 19,000 19,000 9,400
CONTAINER  [J 59,000 0 0 0 0 0
MIXED 39,000 12,000 12,000 12,000 12,000 6,000
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LAMBERT’S POINT DOCKS
BERTH THROUGHPUT CAPABILITY

MTON/DAY
25,000
20,000
15,000
10,000

5,000 J
N

PIER N-S PIER N-N PIERL-S PIERP-S PIER P-N

BREAKBULK M 3,200 3,200 1,900 3,800 3,800
RORO [ | 0 0 9,400 19,000 19,000
CONTAINER [] 0 0 0 2,700 2,700
MIXED 7 0 0 6,100 10,000 10,000

PORTSMOUTH MARINE TERMINAL
BERTH THROUGHPUT CAPABILITY

MTON/DAY
70,000
60,000
50,000
40,000
30,000
20,000
10,000
0
BERTH 1-3
BREAKBULK [ 11,000
RORO [ | 57,000
CONTAINER [ 43,000
MIXED i 36,000
| CONVERSION FACTORS |
Breakbulk: 0.4 STON per MTON
RORO: .25 STON per MTON
Containers: 0.4 STON per MTON
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The type of ship preferred at each berth is based on the methodology described in Appendix B.
The evaluation is based on a snapshot view of the current physical characteristics of the berths
and the MHE available. The evaluation below gives no considerations for enhancements, such as
equipment. The lower the number for a berth, the better the berth is suitable for loading and

unloading operations.

NIT best supports FSS and LMSR operations. An FSS would likely berth at berth 1-4, with port
side to the wharf. LMSR vessels can also load at this berth without loading restrictions.

PREFERENCE BERTH SELECTION

BERTH BB RORO CNTNR

NNMT

Pier Bn - - -

Pier Bs 3 - 9

Pier Cn 1 - 10

Pier Cs 2 3 3
NIT

Berth 1-4 1 1

Pier 1 4 3

Pier 2 3 5 3

N. Berth 10 2 3
LPD

Pier N 8 - 8

Pier L 11 - 10

Pier P 8 - 3
PMT

Berth 1-3 6 6 1
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SUMMARY OF BERTHING CAPABILITIES OF
NEWPORT NEWS MARINE TERMINAL

Berths
Vessel Pier BN PierBS | PierCN | PierCS
Breakbulk
C3-S-33a a 1 1 1
C3-§-37¢ a 1 1 1
C3-8-37d a 1 1 1
C3-S-38a 1 1 1 1
C4-S-1a a 1 1 1
C4-S-1gb and 1u a 1 1 1
C4-S-58a a 1 1 1
C4-5-65a a 1 1 1
C4-S-66a a 1 1 1
C4-S-69b a 1 1 1
Seatrain
GA and PR-class 1 1 1 1
Barge
LASH C8-S-81b a,c,f a.c,f 1 1
LASH C9-S-81d ac a,c 1 1
LASH lighter 4 4 6 6
SEABEE C8-S-82a a,c ac 1 1
SEABEE barge 3 3 4 4
RORO
Comet d,o d,o d,i,,j i,
C7-S-95a/Maine-class a,b,c b,c 1
Ponce-class b,c,h b,c,h h h
Great Land-class b,c,h b,c,h h h
Cygnus/Pilot-class b,c b,c i 1
Meteor a,d,o d,o d,i,j i
AmEagle/Condor abc b,c ij i,j
MYV Ambassador d d d 1
FSS-class a,b,c b,c 1 1
Cape D-class a,b,c b,c i,j ij
Cape H-class a,bc a,b,c 1 1
LMSR a,b,c b,c 1 1
Container
C6-S-1w ac.e c,e 1 1
C7-S-68¢ ac.e c,e 1 1
C8-S-85¢ ac,e c.e c 1
Combination
C5-S-78a ae le 1 1
C5-8-37¢ ae le 1 1

a=vessel draft limited to berth depth
b=inadequate apron width
c=inadequate berth length

d=no straight stern-ramp facilities
e=no container-handling equipment

f=shallow berth, adequate anchorage depth

g=inadequate channel depth

Notes: Ramp clearance and ramp angle based on maximum vessel draft

( ) indicates vessels assigned by analyst

h=no shore-based ramps available
i=insufficient ramp clearance at low tide
j=insufficient ramp clearance at high tide
k=excessive ramp angle at low tide
m=excessive ramp angle at high tide
n=paralle] ramp operation only

o=too narrow apron for side-ramp
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SUMMARY OF BERTHING CAPABILITIES
OF NORFOLK INTERNATIONAL TERMINAL
Berths
Vessel Berth 1-4 Pier 1S Pier IN Pier2S | Pier2N | North Berth
Breakbulk
C3-S-33a 8 2 2 2 2 1
C3-8-37c 8 2 2 2 2 1
C3-§-37d 8 2 2 2 2 1
C3-S-38a 8 2 2 2 2 1
C4-S-1a 7 2 2 2 2 i
C4-S-1gb and lu 7 2 2 2 2 1
C4-S-58a 7 2 2 2 2 1
C4-S-65a 7 2 2 2 2 1
C4-S-66a 7 2 2 2 2 1
C4-S-69b 7 2 2 2 2 1
Seatrain
GA and PR-class 7 2 2 2 2] 1
Barge
LASH C8-S-81b 5 1 1 af af 1
LASH C9-S-81d 4 a a a a a
LASH lighter 30 9 9 9 9 6
SEABEE C8-S-82a 4 a a a a a
SEABEE barge 21 6 6 6 6 4
RORO
Comet d,i,j i,j i,j i.j i d,i,j
C7-S-95a/Maine-class 5 b b ab a,b a
Ponce-class h b,h b,h b,h b,h b,h
Great Land-class h b,h bh b,h b,h b,h
Cygnus/Pilot-class 6 b b b b 1
Meteor d,ij iJ ij i i d,ij
AmEagle/Condor ij b b b b i
MYV Ambassador d 2,m 2,m 2,m 2,m d
FSS-class 4 b b ab a,b [
Cape D-class i,j b b b b i
Cape H-class 5 b b ab ab 1
LMSR 4 b b a,b ab c
Container
C6-S-1w 6 le le le le le
C7-S-68e 5 le le le le le
C8-S-85¢ 4 le le le le le
Combination
C5-S-78a 6 2.e 2,e ae a,e le
C5-S-37e 6 2.e 2.e 2,e 2.e le
a=vessel draft limited to berth depth h=no shore-based ramps available
b=inadequate apron width i=insufficient ramp clearance at low tide
c=inadequate berth length j=insufficient ramp clearance at high tide
d=no straight stern-ramp facilities k=excessive ramp angle at low tide
e=no container-handling equipment m=excessive ramp angle at high tide
f=shallow berth, adequate anchorage depth n=parallel ramp operation only
g=inadequate channel depth o=too narrow apron for side-ramp
Notes: Ramp clearance and ramp angle based on maximum vessel draft
( ) indicates vessels assigned by analyst
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SUMMARY OF BERTHING CAPABILITIES OF

LAMBERTS POINT DOCKS
Berths
Vessel Pier N-S Pier NN | PierLS | PierP-S Pier P-N
Breakbulk
C3-S-33a 2 2 1 2 2
C3-5-37¢ 2 2 1 2 2
(C3-S-37d 2 2 1 2 2
C3-S-38a 2 2 | 2 2
C4-S-1a 1 1 1 2 2
C4-S-1gb and u 1 1 1 2 2
C4-S-58a 1 1 1 2 2
C4-5-65a 1 1 1 2 2
C4-S-66a a a a a a
C4-5-69b 1 1 1 2 2
Seatrain
GA and PR-class 1 1 1 2 2
Barge
LLASH C8-S-81b a,f af, a,c,f af a,f
LASH C9-S-81d a a a.c a a
LASH lighter 7 7 5 8 8
SEABEE (C8-S-82a a a a,c a a
SEABEE barge 5 5 3 6 6
RORO
Comet d,o d,o d,ij i.j 1,j
(C7-S-95a/Maine-class a,b a,b a,c ab a,b
Ponce-class b,h b,h h b,h b,h
Great Land-class b,h b,h c,h b,h b,h
Cygnus/Pilot-class b b 1 b b
Meteor d,o d,o d,i,j i,j i,
AmEagle/Condor b b 1 b b
MYV Ambassador d d d 2,m 2,m
FSS-class ab ab a,c a,b a,b
Cape D-class a,b a,b a a,b a,b
Cape H-class a,b ab a,c a,b a,b
LMSR a,b a,b a,c a,b a,b
Container
C6-S-lw le le le l,e le
C7-S-68¢e l.e le le le le
C8-S-85¢ ae ae ac.e ae ae
Combination
C5-S-78a a,e ae ae ae ae
C5-S-37e le le le le le

a=vessel draft limited to berth depth
b=inadequate apron width

c=inadequate berth length

d=no straight stern-ramp facilities

e=no container-handling equipment

f=shallow berth, adequate anchorage depth

g=inadequate channel depth

Notes: Ramp clearance and ramp angle based on maximum vessel draft

() indicates vessels assigned by analyst

h=no shore-based ramps available
i=insufficient ramp clearance at low tide
j=insufficient ramp clearance at high tide
k=excessive ramp angle at low tide
m=excessive ramp angle at high tide
n=parallel ramp operation only

o=too narrow apron for side-ramp
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SUMMARY OF BERTHING CAPABILITIES
OF PORTSMOUTH MARINE TERMINAL

Berths
Vessel 13
Breakbulk
C3-S-33a 6
C3-S-37¢ 6
C3-8-37d 6
(C3-5-38a 6
C4-S-1a 6
C4-S-1gb and lu 6
C4-S-58a 5
C4-S-65a 6
C4-S-66a 5
C4-S-69b 5
Seatrain
GA and PR-class 6
Barge
LASH C8-S-81b 4
LASH C9-S-81d 3
LASH lighter 25
SEABEE C8-S-82a 3
SEABEE barge 17
RORO
Comet i,j
C7-5-95a/Maine-class 4
Ponce-class h
Great Land-class h
Cygnus/Pilot-class 5
Meteor i
AmEagle/Condor i
MYV Ambassador 6
FSS-class 3
Cape D-class i
Cape H-class 4
LMSR 3
Container
C6-S-1lw 5
C7-S-68¢ 4
C8-S-85¢ 4
Combination
C5-8-78a 5
C5-5-37e 5
a=vessel draft limited to berth depth h=no shore-based ramps available
b=inadequate apron width i=insufficient ramp clearance at low tide
c=inadequate berth length j=insufficient ramp clearance at high tide
d=no straight stern-ramp facilities k=excessive ramp angle at low tide
e=no container-handling equipment m=excessive ramp angle at high tide
f=shallow berth, adequate anchorage depth n=parallel ramp operation only
g=inadequate channel depth
Notes: Ramp clearance and ramp angle based on maximum vessel draft
( ) indicates vessels assigned by analyst
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II. APPLICATION

GENERAL

This section evaluates the port's throughput capability for deploying a notional mechanized infan-
try division by primarily FSS vessels. The August 1994 revision of the Planning Orders Digest,
issued by MARAD, provided agreements for military use of the Port of Hampton Roads. The
agreements referenced the Norfolk International Terminal to include all of Pier 2, the North Berth,
Container Berths 1 and 2, and the paved staging area at the north end of the terminal. The agree-
ments also referenced the NNMT to include all Pier C berths, transit sheds, and up to 200,000
square feet of open staging area. If the military needs to deploy through the Port of Hampton
Roads, it will most likely use the NIT berths in Norfolk. The NNMT berth characteristics restrict
their use by many of the vessels used for military operations. Furthermore, automobile operations
at NNMT usually occupy the majority of open staging.

W - BT | o

L
Dt ;

orth Berth

Container Berths

Norfolk International Terminal
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REQUIREMENTS

The likely requirement for the Port of Hampton Roads is to deploy a notional mechanized infantry
division in 6 days. The division has to move about 7,800 vehicles and 660 containers. The move-
ment to the port will require 1,055 (176 per day) railcars using the convoy/rail option. Under this
option, about 3,650 (610 per day) roadable vehicles would be driven and about 2,320 (387 per

day) would be towed.
MECHANIZED INFANTRY
DIVISION
Total Equipment

Volume 280,000 MTON

Weight 95,000 STON

Area 1,400,000 SQ FT

Vehicles 7,800

Containers 660

DAILY REQUIREMENTS

UNITS
800

610
600
400

176
200
110
0
MOTOR RAIL CONTAINERS
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TERMINAL INPROCESSING/HANDLING

HIGHWAY INPROCESSING CAPABILITY

Highway
VEHICLES/DAY
Vehicles and containers 3,000
on chassis would access 2 500 2.400
the terminals through the 2:000
gates at Terminal Boule-
vard. The access roads 1,500
and gates can handle well 1,000
over 2,400 vehicles per 500
day. Six portable ramps 0
are available to support HIGHWAY
truck unloading opera-
tions. [l CAPABILITY

Rail

GATES

SUBSYSTEMS

[l REQUIREMENT

The NIT berths can receive about 240 railcars of military equipment per day. This is sufficient to

RAIL INPROCESSING AND HANDLING CAPABILITY

RAILCARS/DAY
300
250 240

200
150
100

50

RAILYARDS END RAMPS
SUBSYSTEMS

| CAPABILITY [l REQUIREMENTS

The terminal has three fixed end
ramps with each ramp supporting
600 feet of rail. These ramps can
support offloading about 72 railcars
per day, assuming four switch cycles
per day. Our analysis also assumes
the MTMC port operator will pro-
vide two portable end ramps. These
ramps placed at the 1,600-ft spurs
inland of Pier 1 would support off-
loading an additional 128 railcars per
day. The total of 200 railcars per day
from all five ramps would meet the
requirement.

If necessary, the nearby LPD has three fixed and five portable ramps that support more than 3

miles of track. These facilities could be used to support rail operations.
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STAGING

This analysis assumes that current downsizing continues, and that nine FSS-sized ships will
deploy an entire notional mechanized infantry division. Three ships will depart every 2 days.
Because of this, the staging requirement is to support three sustained loading operations.

Although an FSS load of cargo can be staged and loaded on 10 acres, 16 acres are required for
sustained loading operations. Of these 16 acres, about 2 acres are required for staging of the 73
containers for each FSS. The three simultaneous shiploading operations will require 48 acres of
open staging, of which about 6 acres are dedicated to containers.

The Planning Orders provide for staging of about 56 acres located at the north end of the terminal.
This is enough staging area to satisfy the requirement.

OPEN STAGING CAPABILITY

ACRES
50

40

30

20

10

VEHICLES CONTAINERS
Bl CAPABILITY Il REQUIREMENT
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SHIPPING

Although  this  analysis FSS SHIPPING CAPABILITY
assumes that only nine FSS- BERTHS

sized ships can deploy the

notional mechanized infantry S

division, the table below pro-

vides ship quantities for the 4

current division size. The 3

number of ships required

depends on the shipping mix o)

selected. The best ship mix

would consist of all eight FSS 1

ships, plus two Cape H

RORO ships. 0 FSS
The Planning Orders only Il CAPABILITY EIREQUIREMENT

provide berthing for two FSS-

sized vessels (container berth
1-2). The other berths in the Plar

berth could be added to meet the 1CYULLCILICILS LU UELLL UHEC DO-51ZCU VESSCIS SIUIAICUUSLY.

UNIT MOVEMENT REQUIREMENTS

MECHANIZED DIVISION
Vessel Types
Loading Condition/ Sample FSS Cape H C3/C4 C6/C7/C8
ShipMix (RORO/Comb) (RORO/Comb) (Breakbulk) (Container)

Minimum Containerization:

All FSS* 8.00 1.90

FSS and Cape H 6.64 3.00

All Breakbulk 37.70
Maximum Containerization:

FSS and Container 7.90 2.00

FSS, Cape H, and Container 7.90 2.00

Breakbulk and Container 29.58 2.00
*Only eight FSS vessels are currently available. Unit shipping requirements exceed the

capacity of these eight vessels. Other vessels types are required to makeup the shortfall

(Cape H or upcoming LMSR).
Legend:

RORO - roll on/roll off

FSS - fast sealift ship
Source: MTMCTEA report OA 90-4f-22, Deployment Planning Guide. Aug 91.
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SUMMARY
The Planning Orders provide enough staging area, but not enough berthing to support the deploy-

ment of a notional mechanized infantry division. An additional container berth could be added to
the Planning Orders to satisfy the requirement.

RECOMMENDATION

We recommend revising the Planning Orders to include an additional FSS-sized berth. The termi-
nal’s three fixed rail end ramps and two additional portable ramps must be available to support the

rail offloading equipment.
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PORT OF JACKSONVILLE, FL
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GENERAL DATA

TRANSPORTATION ACCESS

Water

The St. Johns River provides access to the Port of Jacksonville terminals through the Fort George
Inlet. The port consists of two main facilities: Blount Island and Talleyrand. Channel depths are
38 feet deep at mean low water (MLW) and range from 550 feet to 1,200 feet wide. Although
there are no turning basins, there is sufficient space for vessels to turn in the channel near the ter-
minals. The Talleyrand Terminal is 21 miles from the Atlantic Ocean and the Blount Island

Marine Terminal is only 9 miles from open water.

Vessels awaiting entrance to the St. Johns River can anchor north-northeastward of the river
entrance jetties in water ranging from 36-50 feet MLW. Also, other anchorages are available near
the Talleyrand Terminal. The mean tidal range in the St. Johns River varies from 2 feet at the Tal-

leyrand Terminal to 3.5 feet at the Blount Island Marine Terminal.

There are no bridges on the way to the terminals, but there are some overhead power lines near
Blount Island that have a 175-foot vertical clearance at Mean High Water (MHW). These power

lines should not cause problems when entering the port.
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Highway

The Port of Jacksonville is within 350 miles of Miami, Atlanta, and the Orlando/Tampa/St.
Petersburg area. Interstate Route 10 (I-10) from the west and Interstate Route 95 (I-95) and US
Route 17 (US 17) from the north and south provide access to the Port of Jacksonville.

The berths at the Blount Island
Marine Terminal, which is 2 miles
off Interstate Route 295 (I-295), are
accessed by Heckscher Drive.

The Talleyrand Terminal, which is
only 3 miles from I-95, is accessible
by Route 1 to Eighth Street and then
turning onto Talleyrand Avenue. The
main gates to the terminal are off Tal-
leyrand Avenue.

Gate to Blount Island
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Rail

The three major rail companies that serve the Jacksonville area are: Seaboard System Rail (CSX
Transportation, Inc.), Florida East Coast Railway, and Norfolk Southern Corporation. These three
rail companies offer 32 trains a day to and from Jacksonville. The JAXPORT Terminal Railroad
performs switching. Access to the terminals is provided by CSX (one track). Storage railyards
include the intermodal facility on Blount Island, CSX Terminal, Norfolk Southern Terminal, and
Florida East Coast Terminal.
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Airports

Several airports of various sizes and capabilities are within the Jacksonville area. The largest
commercial airports are Jacksonville International, Craig Municipal, and Herlong. There are also
military airfields which include Mayport Naval Air Station and J acksonville Naval Air Station.
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. PORT FACILITIES

BERTHING CHARACTERISTICS OF

Berthing BLOUNT ISLAND MARINE TERMINAL
Berths
This report covers two areas of the Characteristics 12 24 56
port. Each of these areas is consid- Length (ft) 700 2,800 1,700
ered a terminal, although each may Depth alongside at MLW (ft) 38 38 38
involve several shipping lines. They Deck strength (psf) 800 800 800
are Blount Island and Talleyrand Ter- Apron width (ft) 66 80 Open
minals. These terminals are prima- Apron height above MLW (ft) 7 9 9
rily container and auto import-export Number of container cranes 0 4 1
facilities. The Blount Island Marine Number of whart cranes 1 1 0
Terminal has two RORO berths for Apron lighting Yes Yes Yes
loading and unloading automobiles. Straignt-stern RORO facilities Yes No No
Apron length served by rail (ft) 700 2,800 1,000

Below are land use maps and aerial views of the terminals. Also included are tables identifying
berth characteristics.

" a‘%

AUTO DOCK

Blount Island Terminal
(Northeastward view)
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BERTHING CHARACTERISTICS OF

Talleyrand Terminal (Southwestward view)

TALLEYRAND TERMINAL
Berths
Characteristics 1-2 3-4 5 8th Street

Length (ft) 1,700 1,600 800 700
Depth alongside at MLW (ft) 38 38 38 38
Deck strength (psf) 800 800 800 1,000
Apron width (ft) 80 Open Open Open
Apron height above MLW (ft) 9 7 9
Number of container cranes 2 0 0
Number of wharf cranes 2 0 0
Apron lighting Yes Yes Yes Yes
Straignt-stern RORO facilities No No No No

| Apron length served by rail (ft) 1,700 1,600 800 0
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Staging

Open Staging. Blount Island Marine Terminal has about 400 acres of paved staging. Open stag-

ing is used mostly for containers and import vehicles.

The Talleyrand Terminal has a total of 173 acres of paved open staging. Berths 1 through 5 at Tal-
leyrand have 91 acres, 11th Street has 28 acres, and 8th Street has 54 acres.

Covered Staging.

The Blount Island
Marine Terminal has
about 360,000 square
feet of warehouse
space. The Talleyrand
Terminal has 120,000
square feet of ware-
house space and an
additional 40,000
square feet of refriger-
ated warehousing.

Helicopter landing and staging is
available at berth 1 of the Blount
Island Terminal and near berth 5 of
the Talleyrand Terminal. Craig Air
Field can also receive and stage heli-
copters.

Open Staging at
Blount Island

Helicopter Shrink-wrapping
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Rail

At both the Blount Island and the
Talleyrand Terminals, rail trackage
links the railyards to the port's apron
tracks, transit sheds, and storage
tracks.

Talleyrand has a rail capacity of 150
cars. CSX operates a railyard that
can store an additional 215 railcars
and is less than 1,000 feet from the
terminal's  gate. Blount Island
Marine Terminal can hold 250 89-
foot railcars at once. There is an
11.6 acre intermodal rail facility CSX Railyard
north of berth 6.

Norfolk Southern Train from Chicago
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Unloading/loading Positions

Ramps. The Blount Island Marine Terminal has one light-duty rail end ramp, one heavy-duty
steel ramp, and at least one bilevel ramp. Vehicles can also offload at two fixed rail end ramps at
the adjacent Marine Corps facility, at the east end of the island. There are numerous locations that
could support offloading with temporary or portable end ramps.

s

Docks. Transit shed 1 at
Talleyrand Terminal has
six loading positions for
commercial trailers. Van
unloading  docks  are
available north of the two
transit sheds on Blount
Island.

Marshaling Areas

Marshaling areas are
available within the
port area. There are
some  undeveloped
areas in the Talleyrand
Terminal. Blount
Island has over 100
grass-covered  acres
that can support mar-
shaling.

Grass-covered area at Blount Island
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MATERIAL HANDLING EQUIPMENT (MHE)

The table below lists the MHE at each of the
two terminals. Local stevedore contractors
can supply additional MHE.

Capacity | Blount
Type (STON) Island | Talleyrand

Container 35 2

Stackers

Container 40 3
Stackers

Container 45 2

Stackers

Side-loader at CSX Sea-Land
Intermodal Terminal

Mobile Cranes at Blount Island
13



INTERMODAL FACILITIES

Blount Island has an 11.6 acre intermodal rail facility north of berth 6. Talleyrand has small inter-
modal facilities in different areas.

The locations of offsite intermodal facilities are shown on the rail access map earlier in this report.
Norfolk Southern has an Intermodal Container Transfer Facility (ICTF) close to the Talleyrand
Terminal and I-10. The ICTF has tracks for 60 railcars, three top-lift cranes, and 600 parking
spaces.

CSX operates the Duval Terminal, 15 miles from Talleyrand and 18 miles from Blount Island.
The Duval Terminal has two loading tracks with a capacity for 80 railcars. It also has seven sup-
porting tracks that can store 200 flatcars. The terminal has three sideloaders. There are 450
paved and 900 unpaved parking spaces.

Florida East Coast Railway has an ICTF on Jacksonville's south side near I-95 and I-295. This
facility handles trailers-on-flatcar and containers-on-flatcar cargo.

FUTURE DEVELOPMENT

Plans are to develop the Dames Point area west of Blount Island to handle the port’s breakbulk,
bulk, and vehicle cargos. Talleyrand and Blount Island Terminals would then be improved for
increased container operations. About 90 additional acres will be paved on Blount Island’s west
side for increased container staging over the next ten years. With the USMC operations, there is
very little room for expansion on Blount Island’s east side.

Over the next ten years, the Talleyrand Terminal will likely add container staging further inland

after rerouting Talleyrand Avenue. This will more than double the paved open area of the termi-
nal. The terminal berthage is also expected to extend about 2,000 additional feet to the east.
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II. THROUGHPUT ANALYSIS

GENERAL

This section evaluates the throughput capability of the Port of Jacksonville using the port opera-
tional performance simulator (POPS) computer model. The model is based on a weak link analy-
sis in which each subsystem is analyzed separately and then compared to find the least capable
subsystem. The weakest subsystem defines the maximum throughput capability of the terminal.
The model yields throughput capability values for three subsystems - shipping, staging, and ter-
minal processing/handling - in terms of measurement tons (MTON) per day.

Staging

Shipping

Terminal Throughput Subsystems

This analysis assumes a maximum of 80
percent of the port facilities can be made
available at any one time. For this rea-
son, we ran all port analyses using an 80 Barge (5%) Breakbulk (35%)
percent facility-use factor. Also, the ship
mix is based on Desert Shield and Desert
Storm statistics. We weighted the per-
centages to adjust for differences in
cargo deadweights and expectations for
future deployments.

SHIP MIX PERCENTAGES

RORO (45%) Container (15%)
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RECEPTION/HANDLING

Highway

Blount Island Marine Terminal is reached by taking I-295 to Heckscher Drive. Eighth and 11th
Streets, and Talleyrand Avenue provide access to the Talleyrand Terminal. Each terminal has a
designated entrance for trucks. The road network in and out of the terminals, including the gate
processing of vehicles, could handle about 190,000 MTON of equipment and supplies per day.

Roadable vehicles in convoys will process directly to the staging areas. Vehicles on commercial
or military flatbed trailers without integral ramps will offload at portable ramps. There are no per-
manent truck end ramps at the port. Our analysis assumes four portable ramps, two at each termi-
nal. These ramps could offload over 19,000 MTON from flatbed trailers per day.

Supplies in van semitrailers will proceed to the 32 van-handling positions. These docks can off-
load over 14,000 MTON of van semitrailer-shipped material per day. This report assumes there
are four rented container handlers for chassis operations, two at each terminal. These container
handlers can offload about 23,000 MTON of cargo from their chassis per day.

Truck Handling Facilities

Terminal Portable Truck Van Handling Container Handlers
End Ramps Positions
Blount Island 2 20 2
Talleyrand 2 12 2

HIGHWAY RECEPTION/HANDLING CAPABILITY

MTON/DAY
300,000
250,000
200,000
150,000
100,000

50,000
0

SUBSYSTEMS HIGHWAY GATES END-RAMPS DOCKS  CONTAINERS

BLOUNT ISLANDM 150,000 95,000 9,600 9,000 12,000

TALLEYRAND W 92,000 170,000 9,600 5,400 11,000
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Rail

Rail reception at the port is adequate, with three major railroad companies accessing the Jackson-

ville area.

This analysis assumes both of the fixed ramps in the USMC area east of the Blount Island Termi-
nal and two portable ramps will be available. The total length of track assumed for offloading
operations is 4,900 feet. Most of this is in the USMC area. We also assume four container han-
dlers or mobile cranes are available for COFC operations.

Boxcars could offload at the transit sheds where about 24 boxcar handling positions are available.

Rail Facilities

Train
Trains Length Rail End Boxcar Container
Terminal Per Day | (railcars) Ramps Docks Handlers
Blount Island 4 60 2 fixed 12 2
1 portable
Talleyrand 4 60 1 portable 12 2

RAIL RECEPTION/HANDLING CAPABILITY

MTON/DAY
60,000

50,000
40,000
30,000
20,000
10,000

0

COFC

SUBSYSTEMS TRACKAGE END-RAMPS  DOCKS

BLOUNT ISLAND [l 27,000 30,000 1,300 8,900

TaLLEYRAND [ 26,000 8,800 1,300 8,600
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STAGING

All together, the port has more than 700 acres of open staging. The two terminals have over
520,000 square feet of covered storage.

The port can perform operations on
RORO, container, or breakbulk ships. Stagmg Areas
The cargo mix depends on the antici-

Open Staging | Covered Staging

pated vessel type. For example, Terminal (Acres) (SQ FT)
" cargo will be containerized if a con-
tainership is planned. The chart iBllougt 566 360,000
slan

below provides the staging capability
for the cargo for each of these vessel Talleyrand 173 160,000
types. If a combination ship is
expected, then a portion of each
involved  capability should be
assumed.

OPEN STAGING CAPABILITY

MTON/DAY
3,000,000
2,500,000
2,000,000
1,500,000
1,000,000

500,000
0

VESSEL TYPE RORO CONTAINERS BREAKBULK

BLoUNT 1sLAND 75,000 2,400,000 1,300,000
TALLEYRAND [} 230,000 320,000 400,000
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SHIPPING

Throughputs for each berth are shown below. They are based on various factors, including MHE
used, loading, operational, and berth usage rates included in Appendix A.

BERTH THROUGHPUT CAPABILITY

MTON/DAY
50,000
40,000
30,000
20,000
10000 g .mﬂ [ﬂLm I
0 [ [
BERTH B-1 B2-4 B5-6 T1-2 T3-4 T5 8TH ST
BREAKBULK - 1,900 8,100 4,800 4,800 5,000 1,900 1,900
RORO - 9,400 47,000 28,000 19,000 19,000 9,400 9,400
CONTAINER l:| 2,700 31,000 7,000 14,000 19,000 0 0
MIXED 5,400 29,000 16,000 12,000 13,000 6,100 6,100

B = Blount Island
T = Talleyrand

CONVERSION FACTORS
Breakbulk | .4 STON per MTON
RORO .25 STON per MTON
Containers | .4 STON per MTON
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The type of ship preferred at each
berth is based on the methodology
described in Appendix B. The evalu-
ation is based on a snapshot view of
the current physical characteristics of
the berths and the MHE available.
The evaluation to the right gives no
considerations for enhancements,
such as equipment. The lower the
number for a berth, the better the
berth is suitable for the loading oper-
ation.

Berths 1 through 6 at Blount Island
can support FSS and LMSR opera-
tions. During Desert Shield/Storm
these berths handled four FSS ves-
sels. This is mostly due to the open
apron.

The Talleyrand Terminal can support FSS and LMSR operations at berths 3 and 4.

PREFERENCE BERTH SELECTION

Berth BB RORO CNTR
Talleyrand Terminal

1-2 3 1 1

3-4 1 1 2

5 4 3 3

8th Street 2 4 -
Blount Island Marine Terminal

1 2 2 3

2-4 1 1 2

5-6 3 3 1

NOTE: Berths marked with a “-” are not
recommended for these operations.
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SUMMARY OF BERTHING CAPABILITIES OF
BLOUNT ISLAND AND TALLERAND TERMINALS

Berth
B = Blount Island T =Talleyrand
Vessel Bl B2-4 B5-6 T1-2 T3-4 T5 | T8th Street
Breakbulk -
C3-8-33a 1 5 3 3 3 1 1
C3-8-37¢ 1 5 3 3 3 1 1
C3-8-37d 1 S 3 3 3 i 1
C3-S-38a 1 5 3 3 3 1 1
C4-S-1a 1 4 2 2 2 1 1
C4-S-1gb and lu 1 4 2 2 2 1 1
C4-S-58a 1 4 2 2 2 1 1
C4-S-65a 1 4 2 2 2 1 1
C4-S-66a 1 4 2 2 2 1 1
C4-S-69b 1 4 2 2 2 1 1
Seatrain
GA and PR-class 1 4 2 2 2 1 1
Barge
LASH C8-S-81b ¢ 3 2 2 1 ¢ c
LASH C9-8-81d c 3 1 1 1 c c
LASH lighter 5 20 12 12 11 5 5
SEABEE C8-S-82a a,c,8 a,g a,g ag a,g a,c.g a,.c.g
SEABEE barge 3 14 7 7 7 4 3
RORO
Comet Li 5,d,i 3,d,i d,ij d,i,j 1,d,i di,j
C7-S-95a/Maine-class c 3 2 2 2 1 c
Ponce-classb,h b,h bh h bh h h h
Great Land-class b,c,h bh h b,h h h ch
Cygnus/Pilot-class 1 4 2 2 2 1 1
Meteor Li dij d,i,j djij d,ij d,ij d,ij
AmEagle/Condor Li 4, 2,i i,j ij ij ij
MV Ambassador k,m d d d d d d
FSS-class [¢))] 2) 1 1,n 1 ) c
Cape D-class 1i 31 2,i i,j ij ij ij
Cape H-class [¢)] 3 2 2 2 1 [¢))
LMSR (1) 2 1 1 1 (1) (1)
Container
C6-S-lw l,e 4 2 2 2 le le
C7-S-68e ‘ c.e 3 2 2 2 le c.e
C8-S-85¢ c,e 3 1 1 1 c,e c,e
Combination
(C5-S-78a le 4 2 2 2 le e
C5-8-37¢ le 4 2 2 2 le le
a=vessel draft limited to berth depth e=no container-handling equipment j=insufficient ramp clearance at high tide
b=inadequate apron width f=shallow berth, adequate anchorage depth k=excessive ramp angle at low tide
c=inadequate berth length g=inadequate channel depth m=excessive ramp angle at high tide
d=no straight stern-ramp facilities h=no shore-based ramps available n=parallel ramp operation only
i=insufficient ramp clearance at low tide o=too narrow apron for side-ramp
Notes: Ramp clearance and ramp angle based on maximum vessel draft
() indicates vessels assigned by analyst
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III. APPLICATION

GENERAL

This section of the report will evaluate the port's throughput capability for deploying a notional air
assault division using primarily FSS vessels. The August 1994 revision for the Planning Orders
Digest, issued by MARAD, provided agreements for military use of the Port of Jacksonville.
These agreements have been renewed until 15 June 1996. The Planning Orders call for the use of
13 acres open staging, 3,000 feet of berthing, and adequate warehouse space at the Blount Island
Terminal.

REQUIREMENTS

The likely requirement for the Port of Jacksonville is to deploy an air assault division in six days
of reception and throughput. The division will likely come from Fort Campbell, Kentucky, about
627 miles from the port. The movement to the port will require 1,095 (182 per day) railcars using
the all-rail option. About 110 containers would arrive per day.

DAILY REQUIREMENTS

UNITS
250

182

200

150

110

100

50

RAILCARS CONTAINERS
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TERMINAL INPROCESSING/HANDLING

Highway

Should military vehicles arrive by convoy, they will enter the Blount Island Terminal from Heck-
scher Drive (Florida Route 105) over the bridge linking the island to Dames Point. Heckscher
Drive intersects with several highways, including: 1-95, I-295, and US 17. The road entering the
terminal has four lanes. Port Support Activity personnel assist port police in receiving military
vehicles at the terminal gate, and directing them to a processing area.

Rail

CSX railroad serves the Blount Island RAIL INPROCESSING AND HANDLING CAPABILITY

Terminal directly and switches all rail-
cars on the island. Two other railroads,

_ RAILCARS/DAY
the Norfolk Southern and the Florida 400
East Coast, have intermodal ramps 345
located only a short distance (7 miles) 300
from the terminal at the Imeson Indus- 200
trial Park, the city's former airport.
100
CSX also operates the Busch switch yard 0
. . ) RAILYARDS END RAMPS
with a capacity for approximately 250
SUBSYSTEMS

cars, about 6 miles from the Blount
Island Terminal. This yard alone could
meet the requirement for rail reception
and storage. The terminal can only
receive and store about 95 railcars per
day, without disrupting commercial
operations.

B CAPABILITY [l REQUIREMENTS

The spurs at the two fixed ramps in the USMC area east of the terminal can each support offload-
ing of about 20 railcars. This analysis will also assume one spur of the intermodal yard is avail-
able to support offloading an additional 15 railcars, with a portable ramp. Conducting four
switching cycles per day at these three offloading areas would offload about 220 railcars per day.

This exceeds the requirement.

Additionally, a dedicated switch engine will assure smooth efficient reception.
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STAGING

Although an FSS-load of cargo can be staged and loaded on 10 acres, 16 acres are required for
sustained loading operations. Of these 16 acres, about two acres are required for the staging of
the 70 containers for each FSS.

The current size of an Air Assault Division requires 6.2 FSS-sized ships to deploy. We assume 6
FSS vessels and a small notional RORO (Ambassador/Senator class) will be used. This requires
the port to simultaneously perform two sustained FSS loading operations (16 acres each) at the
same time as a one-time small RORO loading operation (4 acres).

This requirement of 36 acres for staging is conservative for two reasons. We assume the small
RORO vessel will load in the early stages of the deployment. The staging requirement would be
less if the small RORO would load with the final two FSS-sized vessels. The final two FSS load-
ing operations are no longer sustained operations, and therefore would only require 10 acres each.
We also assume the Ambassador/Senator class vessel will sail fully loaded (about 40 percent of an
FSS-load). This assumption will allow the final two FSS-sized vessels to sail with less than full
loads, or with a reduced stow factor.

The Planning Orders only call for 13 acres of staging. This is not enough to meet the 36-acre
requirement, as shown below.

Additional staging to meet the
requirement is available at the
terminal. The Blount Island
Terminal contains over 680

OPEN STAGING CAPABILITY

ACRES

acres, of which more than 400 40

is open and used for staging
commercial cargo. Two tran- 5,
sit sheds provide 360,000

square feet of covered staging 20
area. Discussions with per-

sonnel from the MTMC Cape 10
Canaveral Outport and port

. . 0 ot =
operators indicate that about VEHICLES CONTAINERS
75 acres are usually available. B CAPABILITY B REQUIREMENT

The Marine Corps' 160 acres
will also likely be available.
USMC operations will likely
be complete before the divi-
sion arrives.
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SHIPPING

The requirement is to berth three ships simultaneously, for two days. At least two of these ships
are to be FSS-sized. The planning orders provide berthing for three FSS-sized vessels. This
meets the requirement. The remaining four days of the deployment will only require berthing for
two FSS-sized vessels.

Although this analysis assumes 6.2 FSS-sized ships can deploy the air assault division, the table

below provides ship quantities for various ship types. The number of ships required depends on
the shipping mix selected.

FSS SHIPPING CAPABILITY

BERTHS
g UNIT MOVEMENT
5 REQUIREMENTS,

. AIRBORNE ASSAULT DIVISION
4

Vessel Type Number of Ships
3
5 Al FSS 6.2
1 i All LMSR 3.5
ol Notional RORO 11.85
FSS
All Breakbulk 24
B CAPABILITY B REQUIREMENT

SUMMARY
The Blount Island Marine Terminal has adequate characteristics to support the deployment of an

Air Assault Division. The current Planning Orders do not provide enough staging area. The 3,000
feet of berthing is sufficient to meet the requirement.

RECOMMENDATION

We recommend revising the MARAD Planning Order Digest, to include an additional 23 acres of ‘
staging, and 5,500 feet of tangential track.
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PORT OF MOREHEAD CITY, NC




I. GENERAL DATA

TRANSPORTATION ACCESS

Water

The Port of Morehead City is along the Newport River and Bogue Sound. It is only 4
miles from open water. The channel that provides access to the port starts at the ocean bar
channel at a depth of 47 feet deep mean low water (MLW) and is 450 feet wide. The
inside channel is 45 feet deep and varies from 400 to 820 feet wide.

The mean tidal range at
Morehead City is 2.9
feet.

There are no bridges on
the way to the port.
Ships may turn in either
the east turning basin,

which has a diameter of ==~ " a0
1420 feet at 45 feet U ey
MLW or the west turning
basin off berths 7 and 8,
which has a water depth
of 35 feet MLW.

The port has no desig-
nated anchorage location.
Vessels may wait near the

CHANNEL

400 - 820 FT WIDE

45 FT DEEP MLW
N

sea buoy or farther east A \
near Cape Lookout. Y \
Vo
R
TIDAL vy
RANGE \ \
3 FT \ \

ATIANTIC
OCEAN

Water Access



Highway

The port lies just east of Havelock and southwest of the Outer Banks of North Carolina. Access to
the port is via US Route 70 from the northwest and North Carolina Route 24 from the southwest.
Just before reaching the port, North Carolina Route 24 and US 70 become Arendell Street, which
then continues through Morehead City and into the port.

North Carolina Route 24 links the port to the Marine Corps Base, Camp Lejeune, and US 70 leads
to the Marine Corps Air Station, Cherry Point.

CHERRY POINT
MCAS

PORT OF
VOREAEAD )C MOREHEAD CITY, NC
Y g

W)

ARENDELL ST — =

u%

NOT TO SCALE

. ATLANTIC OCEAN

ROUTE TO PORT

DIRECT ACCESS TO STRAHNET (US 70 ) LEGEND
ON ARENDELL ST s STRAHNET ROUTE

CONNECTOR ROUTE

Highway Access




Rail

The Port of Morehead City is served by the Norfolk Southern Railway and is linked with the
Beaufort Morehead City Railroad (B&M). The switching railroad is owned by the North
Carolina Ports Railway Commission. The railyards within the port have the capability to store
200 railcars. Areas west of the port and the nearby Radio Island, can hold more than 125 cars.

NEW BERN

NEW BERN
NORTH CAROLINA
AIRPORT
(4,800 FT RUNWAY)

@
]

JACKSONVNLE

CAMP LEJEUNE
MARINE BASE

BOGUE MCALF

(4,010 FT RUNWAY) BEAUFORT AIRFIELD

(4,200 FT RUNWAY})

Air and Rail Access

Airports

The nearest commercial airport is the New Bern North Carolina Airport. It is approximately

30 miles northwest of Morehead City and has a 4,800-foot runway. Beaufort Airfield, which

is a private airport, has 4,220 feet of runway. The nearest military airfields are Cherry Point

Air Station, 20 miles from the port, and Bogue Marine Corps Air Landing Facility (MCALF).
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PORT FACILITIES

Berthing

The Port of Morehead City has one main terminal. Berths 2 and 3 have a conveyor for loading
bulk cargo. Berth 4-7 has transit sheds to support conventional breakbulk cargo. Berth 8-9 is
mainly used for RORO operations.

The deck strength varies throughout the port. Rubber fenders are on the bulkheads. The
apron height averages 10 feet above MLW. Lighting is sufficient throughout the port to sup-
port night operations.

Below are land-use maps, aerial views of the port, and tables identifying the berth characteris-

tics.

CALICO CREEK
NORTH Gare pp
RAILROAD -
S

SCALES

z

BULK
ACID
LOADING

NON
MILITARY
USE

o
]

WAREHOUSES CONVYEYOR

OPEN BELT

1,350 Fr| STAGING

TRANSIT TRANSIT
SHED

2,700 FT
7 6 5 4

BOGUE SOUND

Port of Morehead City
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BERTHING CHARACTERISTICS

Berths
Characteristics 1 2.3 4.7 8.9
Length (ft) 500 1,000 2,700 1,350
Depth alongside at MLW (ft) 45 45 35 35
Deck strength (psf) 1,000 1,000 1,000 1,000
Apron width (ft) Open 50 45 Open
Apron height above MLW (ft) 10 10 10 10
Number of container cranes 0 0 0 0
Number of wharf cranes 0 0 1 1
Apron lighting Yes Yes Yes Yes
Straight-stern RORO facilities No No No No
Apron length served by rail (ft) 0 1,000 2,700 1,350
RADIO ISLAND i
BERTHS g
44,(_,0%8[r
Us p Lo, 0y
o
7 2
Port of Morehead City

(Southeastward View)

e, s




Staging

Open Staging. The Port of
Morehead City has 14 acres of
paved open staging. An addi-
tional 10 acres of open staging
areas are on the nearby Radio
Island, although most of it is
undeveloped.

Covered Staging. The port has
three transit sheds along berth 4-7
that have more than 353,000
square feet of covered staging
area. There are also five ware-
houses and two phosphate stor-
age areas that have 457,000 and
223,000 square feet of storage,
respectively.

Rail

Rail trackage links the railyards to the port's
apron tracks, transit sheds, and storage tracks.
The port has a rail scale in the storage yard. The
berths are served by two surface tracks, two
platform level tracks, and two depressed tracks

at the rear of the sheds.

Unloading/loading Positions

Ramps. The port has one fixed rail
end ramp west of warehouse 6 and
one portable steel end ramp. It also
has a portable steel truck ramp for

vans and flatbeds.

Open Storage adjacent to Berth 8-9
(Southward view)

Portable End Ramp

Docks. Transit sheds 1 through 3 each have a truck dock at one end. Altogether, the terminals
have 89 truck and 52 boxcar handling positions.
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Marshaling Areas
Within Port. A possible marshaling area is at the north end of the port, near Calico Creek.
Outside of Port. The nearby Radio Island has unused and undeveloped land that could be a

possible marshaling area. There is also the possibility of using Camp Lejeune and Cherry
Point for additional marshaling areas. Each of these offsites could provide 5 to 10 acres.

N

PORT OF MOREHEAD

RADIO ISLAND d
POTENTIAL
MARSHALING

© Q
&

JACKSONVNLE

CHERRY POINT

AIR STATIO
A PORT OF

X< MOREHEAD
cITY

@ X
CAMP LEJEUNE / \

Potential Marshaling Areas



MATERIAL HANDLING
EQUIPMENT (MHE)

The Port of Morehead City has
two gantry cranes with a 115-ton
capacity. Both cranes are at the
southwest side of the port. One is
used by berth 6-7 and the other is
used by berth 8-9. Other MHE
includes 36 lift trucks with capac-
ities ranging from 4,000 to
15,000 pounds, forklifts, yard
tractors, road tractors, road trail-
ers, a pair of front end loaders,
flat trailers, and portable convey-
ors.

INTERMODAL FACILITIES

Two facilities in the North Carolina area are the Greensboro and Charlotte Terminals, located

I ntgrmodal Terminals

FUTURE DEVELOPMENT

Presently, no plans are being developed for future growth. However, some undeveloped acre-

age surrounds the port. There is more land available for development on Marsh Island to the

north and Radio Island to the east. .
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II. THROUGHPUT ANALYSIS

GENERAL

This section evaluates the throughput capability of the Port of Morehead City using the port
operational performance simulator (POPS) computer model. The model is based on a weak-
link analysis in which each subsystem is analyzed separately and then compared to find the
least capable subsystem. The weakest subsystem defines the maximum throughput capability
of the terminal. The model yields throughput capability values for three subsystems - ship-
ping, staging, and terminal processing/handling - in terms of measurement tons (MTON) per

day.

Terminal Handling

Staging

gl
w

Shipping

Terminal Throughput Subsystems

The analysis assumes a maximum of 80
percent of the port facilities can be made
available at any one time. For this rea-
son, we ran all port analyses using an 80
percent facility use factor. Also, the ship
mix is based on Desert Shield and Desert
Storm statistics. We weighted the per-
centages to adjust for differences in cargo
deadweights and expectations for future
deployments.

SHIP MIX PERCENTAGES

Barge (5%) Breakbulk (35%)

RORO (45%) Container (15%)
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TERMINAL RECEPTION/HANDLING

Highway. US Route 70 and North Carolina Route 24 provide access to the port. The terminal
has a designated entrance for trucks. The road network in and out of the terminal, including
the gate processing of vehicles, could handle about 100,000 MTON of equipment and supplies

per day.

Roadable vehicles in convoys will process directly to the staging areas. Vehicles on commer-
cial or military flatbed trailers without integral ramps will offload using the portable truck
ramp. There are no permanent truck end ramps at the port.

Supplies in van semitrailers will proceed to the van-handling positions. These docks can off-
load more than 42,000 MTON of van semitrailer-shipped materials per day.

HIGHWAY RECEPTION/HANDLING CAPABILITY

MTON/DAY
200,000

150,000
100,000
50,000

0

SUBSYSTEMS HIGHWAY GATES END-RAMPS* DOCKS CONTAINERS

MoreHEAD city Il 160,000 100,000 4,800 42,000 1,100

*]1 portable or temporary ramp is assumed available.
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. Rail
Rail reception at the port is fairly good with two railroad companies accessing the area. The
berths have two surface tracks, two platform level tracks, and two depressed tracks at the rear
of the transit sheds.
This analysis assumes the port's portable rail end ramp is available. This would be in addition
to the ramp regularly used. We assume the portable ramp would be used near covered storage

or at the rail storage location, with 650 feet of tangential track.

Boxcars could offload at the transit sheds where about 52 boxcar handling positions are avail-
able.

RAIL RECEPTION/HANDLING CAPABILITY

MTON/DAY
20,000

' 15,000
10,000

5,000

0

SUBSYSTEMS TRACKAGE  END-RAMPS* DOCKS COFC

MOREHEAD CITY | 13,000 18,000 5,600 370

*1 fixed ramp and 1 portable ramp are assumed available.
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STAGING

The port has a total of about 14 acres of open paved staging. There is also about one-half mil-
lion square feet of covered sprinklered storage.

The terminal can perform operations on RORO, container, or breakbulk ships. The cargo mix
depends on the anticipated vessel type. For example, cargo will be containerized if a contain-
ership is planned. The chart below provides the staging capability for each of these vessel
types. If a combination ship is expected, then a portion of each involved capability should be

assumed.

OPEN STAGING CAPABILITY

MTON/DAY
40,000

30,000
20,000

10,000

0

VESSEL TYPE RORO CONTAINERS BREAKBULK

MOREHEAD CITY B 11,000 7,000 36,000
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SHIPPING

Throughputs for each berth are shown below. They are based on various factors including
MHE used, loading, operational, and berth usage rates as well as berth/ship compatibility. We

indicate these factors in Appendix A.

BERTH THROUGHPUT CAPABILITY

MTON/DAY
25000 CONVERSION FACTORS |
2
20,000 Breakbulk: 4 STON per MTON
RORO: .25 STON per MTON
15 ’OOO Containers: | 4 STON per MTON
10,000
5,000 l , ll
0 . 11 . 1 3
BERTH B-1 B2-3 B4-7 B8-9
BREAKBULKI 1,600 1,900 8,000 3,800
RORO B 0 0 0 19,000
CONTAINER[] 0 0 2,700 2,700
MIXED £l 1,600 1,900 6,000 10,000
The type of ship preferred at each berth is
based on the methodology described in PREFERENCE BERTH
appendix B. The evaluation is based on a SELECTION
snapshot view of the current physical charac- BERTH | BB | RORO | CNTNR
teristics of the berths and the MHE available.
The evaluation to the right gives no consider- 1 4 - -
ations for enhancements, such as equip- 23 3 . 3
ment. The lower the number for a berth, the
better the berth is suitable for the loading 4-7 1 - 2
operation. 8-9 9) 1 1

Berth 8-9 can support FSS and LMSR operations. Although water depth is greater at the other
berths, the aprons are obstructed by buildings and/or conveyor systems, which makes them

unsuitable for FSS and LMSR operations.
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SUMMARY OF BERTHING CAPABILITIES |

Berths

Vessel 1 ] 23 | 47 | 89
Breakbulk
C3-§-33a 1 1 5 2
C3-8-37¢ 1 1 5 2
C3-8-37d 1 1 5 2
C3-S-38a 1 1 5 2
C4-S-1a c 1 4 2
C4-S-1gb and 1u c 1 4 2
C4-5-58a c 1 4 2
C4-S-65a c 1 4 1
C4-5-66a [¢ 1 4 2
C4-S-69b c 1 4 2
Seatrain
GA and PR-class c 1 4 2
Barge
LASH C8-S-81b c 1 3 1
LASH C9-S-81d c 1 a a
LASH lighter 3 7 19 9
SEABEE C8-§8-82a c.g g a,g ag
SEABEE barge 2 5 13 6
RORO
Comet d.iyj d,o d,o ij
C7-S-95a/Maine-class c b b 1
Ponce-class ch b,h b,h h
Great Land-class ch b,h b,h h
Cygnus/Pilot-class c b b 2
Meteor cd d,o d,o 1,j
AmEagle/Condor c b b ij
MYV Ambassador cd d d 2,m
FSS-class c b b 1
Cape D-class c b b i
Cape-H class c b a,b a
LMSR c b 1 I
Container
C6-S-1w ) ce le 3e le
C7-5-68¢ ce le 3e le
C8-5-85¢ ce le 3e le
Combination
C5-5-78a ce le 4e 2.e
C5-S-37¢ ce le de 2.e
a=vessel draft limited to berth depth e=no container-handling equipment j=insufficient ramp clearance at high tide
b=inadequate apron width f=shallow berth, adequate anchorage depth ~ k=excessive ramp angle at low tide
c=inadequate berth length g=tmadequate channel depth m=excessive ramp angle at high tide
d=no straight stern-ramp facilities h=no shore-based ramps available n=parallel ramp operation only

i=insufficient ramp clearance at low tide 0=too narrow apron for side-ramp

Notes: Ramp clearance and ramp angle based on maximum vessel drafts.
() indicates vessels assigned by analyst
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III. APPLICATION

GENERAL

This section will evaluate the port's throughput capability for deploying a notional mechanized
infantry brigade using primarily FSS vessels. The August 1994 revision for the Planning
Orders Digest, issued by MARAD, provided an agreement for the military to use the Port of
Morehead City. It called for use of berth 6-7, berth 8-9, and 7 acres of adjacent open storage.
Although these agreements expired 1 July 1995, we expect they will be renewed without sig-
nificant change, until 15 June 1997. New planning orders are being considered at the time of

this publication.

——

CALICO CREEK

| ;

Z NORTH GATE pp .
RAILROAD .

SCALES

z

GATE .

NON TRUCK
MILITARY o2 SCALES oo @
USE e NON
.o. MILITARY ‘
RORO_ WHARF (] l usE
RAMP CRANE PY
| |
@ m
® WAREHOUSES
OPEN P
STAGING
Fero0Neee Y
WHARF RA
CRANE D D
5 4
LEGEND
V7 /) MNON MILTARY USE
BOGUE SOUND XX LIKELY MILITARY USE

e RAILROAD  TRACKS

Facilities likely to be used for Military Operations
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REQUIREMENTS

The likely requirement for the Port of
Morehead City is to deploy a notional MECHANIZED INFANTRY BRIGADE
mechanized infantry brigade in 6 days. Total Equipment

The brigade has to move about 2,600
vehicles and 220 containers. The move-
ment to the port will require 360 railcars Weight 31,670 STON
(60 per d;‘iy) us.ing the convoy/rail option. Area 474.300 SQ FT
Under this option, about 1,200 (205 per
day) roadable vehicles would be driven | Vehicles 2,600
and about 775 (130 per day) would be Containers 220
towed.

Volume 91,506 MTON

DAILY REQUIREMENTS

UNITS
250

200

150

100

50

MOTOR RAIL CONTAINERS
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TERMINAL HANDLING

HIGHWAY INPROCESSING CAPABILITY

Highway VEHICLES/DAY
1,200
The major connector routes 1,000 Lo0
to the port are US Route 70 200
and North Carolina Route 24.
Vehicles and containers on 600
chassis would access the ter- 400
minal through the main gate 200
via Arendell Street.  The 0 I >
access roads and gates can HIGHWAY GATES
handle well over 1,000 vehi- SUBSYSTEMS
cles per day. B CAPABILITY [l REQUIREMENT

RAIL INPROCESSING AND HANDLING CAPABILITY Rail

RAILCARS/DAY The railyard within the port area
70 can receive only about 50 railcars
60 without disrupting the simulta-
30 neous commercial operations. This
:g does not meet the requirement of
20 the unit. There are other railcar
10 storage locations on Radio Island
0 and areas west of the port that

RAILYARDS END RAMPS .
could store in excess of 125 cars.
SUBSYSTEMS

I CAPABILITY Il REQUIREMENTS

The fixed ramp west of warehouse 6 can support offloading eight railcars. The port’s portable
end ramp can easily support offloading seven additional railcars at any of several locations. We
recommend using the adjacent track (also west of warehouse 6) if available. Offloading these 15
railcars every 5 hours will meet the 60 railcar per day requirement.
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STAGING

This analysis assumes that current downsizing continues, and that three FSS-sized ships will
deploy an entire notional mechanized infantry brigade. One ship will depart every two days.

Although an FSS load of cargo can be staged and loaded on 10 acres, 16 acres are required for
sustained loading operations. Of these 16 acres, about 2 acres are required for staging con-
tainers. In addition to the acreage in the August 1994 Planning Orders, nine more acres are
required. If the acreage on the port is not available, the adjacent Radio Island could provide

offsite staging to meet the 16 acre requirement.

OPEN STAGING CAPABILITY

ACRES
20

15

10

VEHICLES CONTAINERS

B CAPABILITY

B REQUIREMENT
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SHIPPING

Although this analysis assumes that three
FSS-sized ships can deploy the notional
mechanized infantry brigade, the table
below provides ship quantities for the
current brigade size. The number of
ships required depends on the shipping
mix selected. Berth 8-9 can support FSS
and LMSR operation. This berth alone
meets the requirement.

The apron of berth 6-7 is too narrow for
FSS side ramp operations, but LMSR
vessels can load by placing the stern
ramp between the transit sheds.

This berthing capability meets the one-
FSS berthing requirement. If LMSR ves-
sels are used, the berthing capability
exceeds the requirement.

FSS SHIPPING CAPABILITY

BERTHS
2

1.5

|
FSS
B CAPABILITY [l REQUIREMENT

UNIT MOVEMENT REQUIREMENTS

MECHANIZED BRIGADE
Vessel Types
Loading Condition/ Sample FSS Cape H C3/C4 C6/CT/C8
Ship Mix (RORO/Comb) | (RORO/Comb) | (Breakbulk) | (Container)
Minimum Containerization: '
All FSS 3.33
FSS and Cape H 2.22 1.00
All Breakbulk 12.57
Maximum Containerization:
FSS, and Container 2.64 0.67
FSS, Cape H, and Container 1.54 1.00 0.67
Breakbulk and Container 9.86 0.67

Legend:
RORO - roll on/roll off
FSS - fast sealift ship

Source: MTMCTEA Report OA 90-4f-22, Deployment Planning Guide. Aug 91.
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SUMMARY

The Port of Morehead City has adequate characteristics to support the deployment of a bri-
gade as long as 9 acres are added to the 7 acres provided by the Planning Orders. Berth 8-9 is
best suited for all-around operations due to crane access, adjacent open storage, and available
RORO ramp.

The port harbor east turning basin, which has a diameter of 1,420 feet, is large enough for
FSS, LSMR, and Cape H vessels to turn

RECOMMENDATION

We recommend use of the Port of Morehead City for deploying a mechanized infantry brigade
as long as the following conditions are met:

e Nine staging acres are added to those called for by the now expired Planning Orders.

e Ten railcar per day offsite reception is available to supplement the capability of the

port's railyard.

e The port’s portable rail ramp is available to supplement the fixed rail end ramp of

the port.
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I. GENERAL DATA

TRANSPORTATION ACCESS

Water

The Port of New York and New Jersey is the largest port on the east coast and consists of several
terminals. The port consists of more than 2,100 acres, 8 miles of berthing, and 76 miles of rail-
road tracks. The channel that provides access to the Port of New York and New Jersey has a
water depth ranging from 35 feet in the smaller waterways to 40+ feet throughout the rest of the
Upper and Lower New York Bay at mean low water (MLW). The port is only 9 miles from the
Atlantic Ocean. The mean tidal range throughout the port is 5.2 feet. This report will only con-
sider the Port Newark/Elizabeth, Global Marine, Auto Marine, Red Hook, and Howland Hook
Terminals.

The only overhead obstruction for the terminals of this report is the Verrazano-Narrows Bridge
with a vertical clearance of 183 feet at mean high water (MHW). The channel leading to the Port
Newark/Elizabeth and Howland Hook Terminals is crossed by the Bayonne Bridge, with a clear-
ance of 151 feet MHW. Neither of these bridges restrict ships.
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Highway

The Port of New York and New Jersey is in a heavily populated region. Anticipate heavy but
moving traffic when using any route named in this report. Highways accessing the port area are
Interstate Routes 95 (New Jersey Turnpike), 495, and 278; US Routes 1 and 9; and. The numer-
ous toll plazas make highway travel throughout the region even more difficult. I-78 leads directly
into the Port Newark Terminal.

g
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NEW YORK
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Rail

Rail Service

The main rail carrier for the Port of New York and Rail Reception
New Jersey is Conrail. Both Conrail and the New Trai .

] Terminal rains Railcars
York, Susquehanna and Western Railway have dou- per Day per Train
ble-stack ca.pablht.y. The port is served by more dou- Port Newark 5 60
ble-stack rail service than all others on the east coast.
Maher Terminal at Port Elizabeth operates Express- | Port Elizabeth 2 60
Rail, which links on-dock rail service to many major | Global Marine 1 60
midwestern a.nd Canadian c1t1‘es on‘a daﬂy’ basis. This [ p i Hook | (indirect) 60
double stack intermodal terminal gives quick and effi-
cient rail access and can connect to any point in the Howland Hook | 2 (expected) 60

United States.

Rail service varies from day to day. The values in the table at right are conservative for the full
capability of each terminal. These values were used for this analysis.

The Howland Hook Terminal rail access is out of service at time of publication. The Port Author-
ity expects the service to be restored in late 1996 or 1997. We expect the line will support full
DoD clearance and weight requirements, but we cannot be certain until the restoration is com-
plete. Of the remaining terminals, only the Red Hook and Auto Marine Terminals do not have
direct rail access. Rail-transported cargo is drayed less than a mile to the Red Hook Terminal, and
from the adjacent Global Terminal to access the Auto Marine Terminal.

There are several
railyards throughout
the port to accom-
modate over 1,000
railcars.

NEW
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Three major airports are in the port area. The two largest are Newark International, which is sep-
arated from the Port Newark/Elizabeth Terminal by [-95 less than a mile away; and John F.
Kennedy International, located in Queens. The other, LaGuardia Airport, is northeast of the port.
The smaller commuter Teterboro Airport is north of the port.
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PORT FACILITIES

Berthing

This report covers five areas of the port. Each area is considered a terminal, although each may
involve several shipping lines. For this report, we will consider the Port Newark/Elizabeth, Glo-
bal Marine, Auto Marine, Red Hook, and Howland Hook Terminals.

T

These  terminals
are primarily con-
tainer  facilities.
Some facilities

have transit sheds
to support conven-
tional breakbulk
cargo. The Auto
Marine Terminal
is used mainly for
RORO operations
of small vehicles.

Pier construction is gen- BERTHING CHARACTERISTICS OF

.. PORT NEWARK TERMINAL
erally concrete retaining
. Berths
walls with asphalt-sur- Characteristics 57 9.17 1925 214 1622 | 2435 | 5163
faced solid fill over con- Length (ft) 1374 | 29023 2700 | 4144 | 2150 | 4010 | 5308
crete relieving platforms. Depth alongside at
livi : MLW (ft) 35 35 35 35 35 35 37
These e leVIHg p at- Deck strength (psf) 500 500 500 1,000 500 500 500
forms are Supported by Apron width (ft) Open 56 Open Open 50 50 Open
steel, concrete, or timber Apron height above
. MLW (ft) 1 1 1 11 11 1 1
piles. Fenders are gener-
. Number of
ally tlmber_ All con- container cranes 0 4] 0 0 0 0 10
: : Number of wharf
tainer terminals have o 0 0 o o o o 0
llghtlng for nlght opera- Apron lighting No Yes No No No No No
tions. Portable lighting Straight-sten RORO
. . facilities No No No No No No No
is available from local
Apron served
Stevedore CompanieS. by rail (ft) 0 2,923 2,150 2,500 0 2,000 3,822

Below are land-use maps and aerial views of the terminals of this report. Also included are tables

identifying berth characteristics.
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BERTHING CHARACTERISTICS OF
PORT ELIZABETH TERMINAL
Berths
Characteristics 5260 | 64-66 | 68-74 | 76-78 | 80-86 | 88-92 | 94.98
Length (ft) 2,200 2,000 3,575 1,183 2,532 2.019 2,500
Depth alongside at
MLW (ft) 35 35 35 38 38 38 40
Deck strength (psf) 500 500 500 500 500 500 500
Apron width (ft) Open Open Open Open Open Open Open
Apron height
above MLW (ft) 12 12 12 12 12 12 12
Number of
container cranes 4 3 1 0 7 4 3
Number of wharf
cranes 0 0 0 0 0 0 0
Apron lighting Yes Yes Yes Yes Yes Yes Yes
Straight-stern
RORO facilities Yes No No No No No No
Apron served
by rail (ft) 0 0 0 0 0
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. BERTHING CHARACTERISTICS OF

GLOBAL MARINE AND
AUTO MARINE TERMINALS
Terminal
Characteristics Auto Marine Global Marine
Length (ft) 1,374 2,923
Depth alongside at MLW (ft) 35 35
Deck strength (psf) 500 500
Apron width (ft) Open 56
Apron height above MLW (ft) 11 11
Number of container cranes 0 0
Number of wharf cranes 0 0
R Apron lighting No Yes N
: Straight-stern RORO facilities No No
§ Apron served by rail (ft) 0 2,923
0

GATE
ADMIN PORT JERSEY Bryp =
il h ADMI UTo TN~ i
GLOBAL RINE AUTO PREP

- MARINE AJTO
MAIN CAR WASH @ T STAGING

CONTAINER o

STAGING

CRANES 750 FT

‘ 1800 F¥ ' PORT JERSEY CHANNEL

Global/Auto Marine Terminals
(Northwestward view)
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BERTHING CHARACTERISTICS OF
RED HOOK TERMINAL

Berths

Characteristics | pier 9A | Pier 9A | Pier 9B | Pier 9B
North South North South Pier 10 | Pier 11

Length (ft) 750 630 700 650 1.270 1,400
Depth alongside at

MLW (ft) 35 35 35 35 42 35
Deck strength (psf) 500 500 500 500 500 500
Apron width (ft) Open Open 30 30 Open 25
Apron height

above MLW (ft) 12 12 12 12 12 12
Number of

container cranes 2 0 0 0 2 0

Number of wharf
cranes 0 0 0 0 0 0

Apron lighting Yes Yes Yes Yes Yes Yes

Straight-stern
RORO facilities No No No No No No

Apron served
by rail (ft)

Red Hook Terminal (Northward view)
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BERTHING CHARACTERISTICS OF

HOWLAND HOOK TERMINAL
Berths
Characteristics 1 2
Length (ft) 2,000 500
Depth alongside at 40 35
MLW (ft)
Deck strength (psf) 500 500
Apron width (ft) Open Open
Apron height above 12 12
MLW (ft)
Number of container 7 0
cranes
Number of wharf cranes 0 0
Apron lighting Yes Yes
| Straight-stern RORO No No
| facilities
4 Apron served by rail (ft)

ARTHUR KILL

X FORMER S
| PROCTOR & GAMBLE 46

Howland Hook Terminal
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Staging

Open Staging

Open Staging at Howland Hook Terminal

Open Covered
Staging Staging
Terminal (Acres) (SQ FT)
Port Newark 240 3,100,000
Port Elizabeth 520 2,200,000
Global Marine 100 None
Auto Marine 143 100,000
Red Hook 70 340,000
Howland Hook 187 180,000
Covered Staging

The port has warehouse buildings through-
out the terminals. All covered staging at the
Global/Auto Marine Terminal is used for
automobile processing and container stuff-

ing.

The terminals in
this report have
more than 1,100
acres of open stag-
ing. This land is
used mainly for
containers and
vehicles.

Covered Staging at
Port Newark/Elizabeth Terminal




Rail

Rail trackage at Port Newark/Elizabeth links the railyards to the port's apron tracks, transit sheds,
and storage tracks.

With 12 intermodal container transfer facilities, and the new ExpressRail terminal, the port has a
vast capacity and fast turnaround.

R ' : 1
, Co G .
£
' e ad
el C -

Portside Conrail Terminal, near the Port lizbeth Terminal

Unloading/Loading Positions

Ramps. The Port Authority has no portable or permanent rail end ramps. Plans should call for the
military to bring or build ramps, or rent from local stevedore or equipment companies.

Docks. All covered storage facilities at the Port Newark/Elizabeth Terminal have boxcar and van
handling positions. Several other buildings throughput the port also have boxcar and van han-
dling positions.
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Marshaling Areas

Within port. With the exception of the Howland Hook Terminal, there are no marshaling areas
within or adjacent to the terminals. Howland Hook has over 50 acres of adjacent marshaling area.
One area is an abandoned factory just inland of the terminal. Additional undeveloped land is east

of the terminal.

Outside of Port. A possible
marshaling area is about 10
miles north of the Port New-
ark/Elizabeth Terminal. The
Meadowlands Sports Complex
(home of the Giants Stadium)
totals about 750 acres and has
24,500 parking spaces. This
area is not likely to be avail-
able during football season.
All lots have lighting and
stormwater drainage.

Two views of the
Meadowlands
Sports Complex,
located north of
the Port Newark/
Elizabeth Termi-
nal
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MATERIAL HANDLING EQUIPMENT (MHE)

The terminals have a total of 47 container cranes. These container cranes are located throughout
the terminals and range in strength from 30 to 50 STON. Various shipping and rental companies
in the area own transtainers and other MHE. This includes straddle carriers, truck cranes, Kalmar
stackers, yard hustlers, top loaders, flatbeds, empty handlers, and a variety of forklifts. Mobile
cranes with larger capacities are available from local stevedore companies. The nearby Weeks
Marine Inc. and Don Jon Marine have a large supply of equipment that includes many types of
barges, carfloats, hydraulic dredges, tugboats, floating cranes, heavy lift cranes, and other marine
equipment.

TYPE OF CAPACITY | QUANTITY

EQUIPMENT (STON)
Port Newark/Elizabeth Terminal
Stackers 5-30 6
Toploader 40 22
Clark Straddle
Carrier 31 25
Ottawa Hustler 25-125 15
P&H Truck
Crane 90 1
Global Marine Terminal
Toploaders 30 4+
Sideloaders 8 4+
Auto Marine Terminal - no equipment
Red Hook Terminal
Yard Hustlers - 4+
Sideloaders 8 2+
Top Handlers 45 2+
Howland Hook Terminal
Toploaders 45 8
Sideloaders 8
Yard Hustlers - 30

Weeks Marine Inc. Barge Crane
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INTERMODAL FACILITIES

With daily help of the ExpressRail on-dock intermodal terminal, nearly centered in the Port Eliza-
beth Terminal, the rail connections link the port to any customer in the United States with speed,
quality, and cost competitiveness.

There are 12 intermodal container transfer terminals near the port to allow large railcar capacity
and quick turnaround. These rail facilities are shown on the rail access map in the beginning of
this report.

FUTURE DEVELOPMENT

The New York/New Jersey metropolitan area is very highly developed. Only the Howland Hook
Terminal has adjacent land for significant expansion. The Port Authority expects to extend the
wharf of the Howland Hook Terminal northeastward another 1,000 feet into the adjacent undevel-
oped land. The inland abandoned Proctor & Gamble plant will likely be developed into paved
open staging area to support Howland Hook as well.

Environmental concerns have prevented the Port Authority from dredging to the full project
depths, especially at the Port Newark/Elizabeth Terminals. Because of this, the many berths have
silted to depths lower than those provided earlier in this report. Once proper permits are in place,
the depths of this report will be restored. The Port Authority expects to resume dredging in 1996
or 1997.

The Military Ocean Terminal in Bayonne, New Jersey, is sighted for closure. At present, there are
no firm plans for its commercial development.
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II. THROUGHPUT ANALYSIS

GENERAL

This section evaluates the throughput capability of the five selected terminals of the Port of New
York and New Jersey. We determined the throughput capabilities using the port operational per-
formance simulator (POPS) computer model. The model is based on a weak-link analysis in
which each subsystem is analyzed separately and then compared to find the least capable sub-
system. The weakest subsystem defines the maximum throughput capability of the terminal. The
model yields throughput capability values for three subsystems - shipping, staging, and terminal
processing/handling - in terms of measurement tons (MTON) per day.

Terminal Handling Staging

Shipping

Terminal Throughput Subsystems

This analysis assumes a maximum of 80 percent
of the port facilities at each terminal can be made
available at any one time. For this reason, we ran Barge (5%) Breakbulk (35%)
all port analyses using an 80 percent facility-use “
factor. Also, the ship mix is based on Desert
Shield and Desert Storm statistics. We weighted
the percentages to adjust for differences in cargo
deadweights and expectations for future deploy-
ments.

SHIP MIX PERCENTAGES

RORO (45%) Container (15%)
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RECEPTION/HANDLING
Truck Handling Facilities
Highway
Portable
. Truck Van
[-95, 278, and 78 provide access to End Handling | Container
the port. Each terminal has a desig- Terminal Ramps Positions Handlers
nated entrance for trucks. The road
network in and out of the terminals, Port Newark 10 389 2
including the gate processing of Port
vehicles, could handle a total of Elizabeth 6 1,021 20
about 2,200,000 MTON of equip-
t and 1 d Global None
ment and supplies per day. Marine
Roadable vehicles in convoys will Auto Marine 2 77 2
process directly to the‘ staging ‘au'reas. Red Hook 5 -3 o
Vehicles on commercial or military
flatbed trailers without integral Howland
ramps will offload at portable ramps. Hook 2 50 2

We assume each terminal can support
the portable truck ramps, truck docks, and here are no permanent truck end ramps at the port.

Supplies in van semitrailers will proceed to the van-handling positions at warehouses, transit
sheds, and container freight stations.

HIGHWAY RECEPTION/HANDLING CAPABILITY

MTON/DAY
3,000,000
2,500,000
2,000,000
1,500,000
1,000,000
500,000
0
SUBSYSTEMS HIGHWAY GATES END-RAMPS DOCKS CONTAINERS
PORT NEWARK [l 1,000,000 370,000 48,000 190,000 13,000
ELIZABETH [ | 940,000 550,000 29,000 460,000 94,000
GLOBAL [ ] 150,000 95,000 9,600 34,000 11,000
AUTO 120,000 25,000 4,800 0 0
RED HOOK - 140,000 87,000 96,000 18,000 33,000
HOWLAND HK [l 83,000 100,000 96,000 32,000 13,000
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Rail

Rail reception at the port is one of the best on the east coast. The numerous intermodal yards and
storage locations for railcars make the port very efficient. Conrail and the New York, Susque-
hanna and Western Railway provide trains to the port. The best rail service is at the Port Newark
and Elizabeth Terminals due to their size, container operations, and on-site ExpressRail terminal.

Red Hook does not have direct rail access. Rail operations for the Red Hook Terminal occur at
the adjacent Atlantic Rail Terminal.

This analysis assumes the terminals can support the facilities as listed in the table below.

Rail Facilities

Terminal Trains Per Train Portable Boxcar Container
Day Length Ramps Docks Handlers
(railcars)
Port Newark 2 60 3 62 2
Port Elizabeth 2 60 3 88 20
Global Marine 1 60 1 4 7
Auto Marine None
Red Hook 1 60 1 0 9
Howland Hook 2 60 2 0 2
(expected)

RAIL RECEPTION/HANDLING CAPABILITY

MTON/DAY

160,000
140,000
120,000
100,000
80,000
60,000
40,000
20,000
0

SUBSYSTEMS _ TRACKAGE _ END-RAMPS DOCKS COFC
PORT NEWARK. 13,000 29,000 6,700 9,200
eLizaBETH W 12,000 29,000 9,500 76,000
GLOBAL ] 7,000 9,600 430 11,000
AUTO O 0 0 0 0
RED HOOK [ 7,200 9,900 0 33,000
HOWLAND HK Il 13,000 20,000 0 9,200
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STAGING

The terminals of this report have a
total of more than 1,000 acres of open
paved staging. There is also over five
million square feet of covered stor-
age.

The terminal can perform operations
on RORO, container, or breakbulk
ships. The cargo mix depends on the
anticipated vessel type. For example,
cargo will be containerized if a con-
tainership is planned. The chart
below provides the staging capability
for the cargo for each of these vessel
types. If a combination ship is
expected, then a portion of each
involved  capability should be
assumed.

Staging Facilities

Open Covered

Staging Staging

Terminal (Acres) (Sq Ft)
Port Newark 240 3,100,000
Port Elizabeth 520 2,200,000
Global Marine 78 125,00027

Auto Marine 128 0
Red Hook 70 340,000
Howland Hook 146 200,000

OPEN STAGING CAPABILITY

MTON/DAY
5,000,000

4,000,000
3,000,000
2,000,000
1,000,000

0

VESSEL TYPE

RORO

CONTAINERS

BREAKBULK

PORT NEWARKIN
ELIZABETH
GLOBAL
AUTO

RED HOOK

[ ]
[}
O
HOWLAND HK

270,000
690,000
100,000
170,000

57,000
180,000

350,000
2,100,000
430,000
180,000
180,000
610,000
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' SHIPPING

Throughputs for each berth are shown below. They are based on various factors including MHE
utilized, loading, operational, and berth utilization rates as well as berth/ship compatibility.

BERTH THROUGHPUT CAPABILITY

PORT NEWARK TERMINAL
MTON/DAY
100,000
80,000
60,000
40,000
20,000
0 . |
BERTH 5-7 9-17 19-25 2-14 16-22 24-34 51-63
BREAKBULKI 3,700 8,000 8,000 13,000 6,400 11,000 17,000
RORO B 19,000 0 47,000 66,000 0 0 94,000
CONTAINER [] 0 0 0 0 0 0 49,000
‘ MIXED B 12,000 0 30,000 43,000 0 0 59,000
CONVERSION FACTORS
Breakbulk | .4 STON per MTON
RORO .25 STON per MTON
Containers | .4 STON per MTON
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BERTH THROUGHPUT CAPABILITY
PORT ELIZABETH TERMINAL

MTON/DAY

70,000

60,000

50,000

40,000

30,000 ‘

20,000 :

10,000

0 .

BERTH 52-60 64-66 68-74 76-78 80-86 88-92 94-98
BREAKBULK [} 6,400 5,600 11,000 3,700 7,400 5,600 7,400
RORO B 28000 28000 57,000 9,400 28,000 28,000 28,000
CONTAINER [] 28,000 21,000 7,000 0 49,000 28,000 21,000
MIXED 0O 19,000 19,000 32,000 6,900 24,000 20,000 24,000

BERTH THROUGHPUT CAPABILITY
GLOBAL AND AUTO MARINE TERMINALS

MTON/DAY

35,000
30,000
25,000
20,000
15,000
10,000
5,000
0

BERTH AUTO GLOBAL

BREAKBULK [l 5,700 5,700
RORO [ ] 19,000 19,000
CONTAINER [] 0 28,000
MIXED [ 13,000 15,000
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BERTH THROUGHPUT CAPABILITY

RED HOOK TERMINAL
MTON/DAY

16,000
14,000 ml m
12,000
10,000

8,000

6,000

4,000

2,000 l

¢ I .

BERTH 9A-N 9A-S 9B-N 9B-S CONTR 11
BREAKBULK 1,900 1,900 1,900 1,900 3,700 3,700
RORO [ ] 9,400 0 0 0 9,400 0
CONTAINER [ | 14,000 0 0 0 14,000 0
MIXED 7,100 0 0 0 8,000 0

BERTH THROUGHPUT CAPABILITY
HOWLAND HOOK TERMINAL

MTON/DAY

60,000

50,000

40,000

30,000

20,000 ‘

10,000 j

BERTH HH-1 HH-2

BREAKBULKIN 5,700 1,700
RORO [ | 28,000 0
CONTAINER [] 51,000 2,700

MIXED

e 23,000

2,000
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The type of ship preferred at each berth is based on the methodology described in Appendix B.
The evaluation is based on a snapshot view of the current physical characteristics of the berths .
and the MHE available. The lower the number for a berth, the better the berth is suitable for the

loading operation.

We do not include the Auto Marine, Glo-

bal Marine, and Howland Hook Termi- PREFERENCE BERTH SELECTION

nals because they only have one berth. BERTH BB RORO | CNTNR
Many of the berths are suited for FSS and Port Newark/Elizabeth Terminal
LSMR operations. Those berths that are 5-7 7 2 9
not capable of this type of loading have 9-17 1 g ]
low water depth and/or apron obstruc-
tionS. 19'25 1 1 1 9
2-14 3 6 9
PREFERENCE BERTH SELECTION 16-22 4 - -
BERTH BB RORO | CNTNR 24-34 4 16 13
Red Hook Terminal 51-63 6 1 2
Pier 9A - 5 2 2 52-60 14 7 3
North 64-66 7 2 1
Pier 9A - 6 3 4
South 68-74 9 4 3
Pier 9B - ) i _ 76-78 9 8 3
North 80-86 9 8 6
Pier 9B - 4 - - 88-92 9 8 6
South
94-98 9 4 6
Pier 10 3 1 1
Pier 11 1 - 3

Note: Berths marked with a "-" are not recom-
mended for these operations.
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SUMMARY OF BERTHING CAPABILITIES OF

PORT NEWARK TERMINAL
Berths
Vessel 5-7 9-17 19-25 2-14 16-22 24-34 51-63
Breakbulk
C3-S-33a 2 5 5 8 4 7 10
C3-8-37¢ 2 N 5 7 4 7 10
C3-8-37d 2 5 5 7 4 7 10
C3-5-38a 2 5 5 8 4 7 10
C4-S-1a 2 4 4 7 3 6 9
C4-S-1gb and 1u 2 4 4 7 3 6 8
C4-5-58a 2 4 4 6 3 6 8
C4-S-65a 2 4 4 7 3 6 9
C4-S-66a 2 5 4 7 3 7 9
C4-S-69b 2 4 4 6 3 6 8
Seatrain
GA and PR-class ] 2 4 4 7 3 6 9
Barge
LASH C8-5-81b 1 3 3 4 2 4 6
LASH C9-8-81d a a a a a a a
LASH lighter 9 20 19 29 15 28 37
SEABEE C8-S-82a a a a a a a a
SEABEE barge 6 14 13 20 10 20 26
RORO
Comet 2,d,i d,o 5,d,i 7.d,i d,o d,o 10,d,i
C7-8-95a/Maine-class 1 b 3 5 b b 6
Ponce-class h bh h h b,h bh h
Great Land-class h b,h h h b,h b,h h
Cygnus/Pilot-class 2 b 4 6 b b 8
Meteor d,ij d,o d,i,j d,iyj d,o d,o d,ij
AmEagle/Condor 2,1 b 4,i 6,1 b b 8,i
MV Ambassador d d d d d d d
FSS-class 1 b 2 4 b b 5
Cape D-class 1,i b 3, 5, b b 7,1
Cape H-class a ab a a a,b ab 6
LMSR 1 b 2 4 b b 5
Container
C6-S-lw 2e 4e 4.e 6,e 3e 5e 7
C7-S-68¢ le 4 3.e 5. 2,e 5.e 7
C8-S-85¢ le 3 3e 4. 2e 4 6
Combination
C5-S-78a 2.e 4e 4. 6,e 3e (X< 8
C5-S-37¢ 2e 4e 4e 6,e 3e 6, 8

a=vessel draftlimited toberthdepth
b=inadequate apron width
c=inadequate berth length
d=no straight stern-ramp facilities

e=no container-handling equipment
f=shallow berth, adequate anchorage depth
g=inadequate channel depth

h=no shore-based ramps available
i=insufficient ramp clearance at low tide

Notes: Ramp clearance and ramp angle based on maximum vessel draft

() indicates vessels assigned by analyst

j=insufficient ramp clearance at high tide
k=excessive ramp angle at low tide
m=excessive ramp angle at high tide
n=parallel ramp operation only

o=too narrow apron for side-ramp
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SUMMARY OF BERTHING CAPABILITIES OF
PORT ELIZABETH TERMINAL

Berths
Vessel 52-60 64-66 68-74 76-78 80-86 88-92 94-98
Breakbulk
C3-S-33a 4 3 4 2 4 3 4
C3-8-37¢ 4 3 4 2 4 3 4
C3-S-37d 4 3 4 2 4 3 4
C3-S-38a 4 3 4 2 4 3 4
C4-S-1a 3 3 3 2 4 3 4
C4-S-1gb and 1u 3 3 3 2 4 3 4
C4-S-58a 3 3 3 1 4 3 4
C4-S-65a 3 3 3 2 4 3 4
C4-S-66a 3 3 4 2 4 3 4
C4-S-69b 3 3 3 1 4 3 4
Seatrain
GA and PR-class 3 3 3 2 4 3 4
Barge
LASH C8-S-81b 2 2 2 1 2 2 2
LASH C9-S-81d a a 2 1 2 2 2
LASH lighter 15 14 16 8 18 14 17
SEABEE C8-5-82a a a 2 1 2 2 2
SEABEE barge 11 10 11 5 12 10 12
RORO
Comet ij dij ij d,ij dij dij ij
C7-S-95a/Maine-class 2 2 2 1 3 2 3
Ponce-class h h h h h h h
Great Land-class h h h h h h h
Cygnus/Pilot-class 3 3 3 1 3 3 3
Meteor i d,ij ij d,i,j d,ij d,ij isj
AmEagle/Condor ij ij ij i ij ij ij
MYV Ambassador 3,m d 3m d d d 4,m
FSS-class 2 2 2 1 2 2 2
Cape D-class Lj ij ij ij ij ij ij
Cape H-class a a 2 1 3 2 3
LMSR 2 2 2 1 2 d 2
Container
C6-S-lw 3 2 3 1 3 2 3
C7-S-68¢ 3 2 3 1 3 2 3
C8-S-85¢ 2 2 2 1 2 2 2
Combination
C5-S-78a 3 3 3 1 4 3 3
C5-S-37e 3 3 3 1 4 3 4
a=vesseldraftlimitedtoberthdepth e=no container-handling equipment j=insufficient ramp clearance at high tide
b=inadequate apron width f=shallow berth, adequate anchorage depth k=excessive ramp angle at low tide
c=inadequate berth length g=inadequate channel depth m=excessive ramp angle at high tide
d=no straight stern-ramp facilities h=no shore-based ramps available n=parallel ramp operation only
i=insufficient ramp clearance at low tide o=too narrow apron for side-ramp
Notes: Ramp clearance and ramp angle based on maximum vessel draft
() indicates vessels assigned by analyst
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SUMMARY OF BERTHING CAPABILITIES OF
RED HOOK, GLOBAL MARINE, AND AUTO MARINE TERMINALS

Berths
Vessel RH RH RH RH RH RH
PIER 9A-N | PIER9A-S | PIER 9B-N | PIER 9B-S PIER 10 PIER 11 GLOBAL AUTO
Breakbulk
C3-S-33a 1 1 1 1 2 2 3 3
C3-8-37¢c 1 1 1 1 2 2 3 3
C3-8-37d 1 1 1 1 2 2 3 3
C3-S-38a 1 1 1 1 2 2 3 3
C4-8-1a 1 1 1 1 2 2 3 3
C4-S-1gb and 1u 1 1 1 1 2 2 3 3
C4-S-58a 1 1 1 1 2 2 3 3
C4-S-65a 1 1 1 1 2 2 3 3
C4-S-66a 1 1 1 1 2 2 3 a
C4-S-69b 1 1 1 1 2 2 2
Seatrain
GA and PR-class 1 1 1 1 2 2 3 3
Barge
LASH C8-S-81b c c c c 1 1 2 af
LASH C9-8-81d a.c.g a,c.8 ac,g a,c,g g a,g g ag
LASH lighter 5 4 5 4 9 10 12 12
SEABEE C8-S-82a a,c,g ac,g a,c,g a,c,8 g ag g ag
SEABEE barge 3 3 3 3 6 7 9 9
RORO
Comet d,ij d,ij do do d,ij d,0 dij dij
C7-S-95a/Maine-class 1 c b,c b,c 1 b 2 a
Ponce-class h ch b,h b,c,h h bh h h
Great Land-class ch ¢,h b,c,h b,c,h b b,h h h
Cygnus/Pilot-class 1 c b b 1 b 2 2
Meteor d,ij d,ij do do d,i,j do dij dij
AmEagle/Condor ij c b b i b i i
MV Ambassador d d d d d d d d
FSS-class c c b,c b,c 1 b 1 a
Cape D-class ij c b b,c i b i,j a
Cape H-class a a,c ab,c ab,c 1 a,b 2 a
LMSR c c b.c b,c 1 b 1 9
Container
C6-S-lw 1 c,e le ce 1 2e 2 2,e
C7-8-68¢ 1 c,e c,e c,e 1 le 2 2e
C8-S-85¢ c c.e ce c.e 1 lLe 2 ae
Combination
C5-8-78a 1 le le le 2 2e 2 ae
C5-8-37e 1 le le Le 2 2.e 2 2.e
a=vesseldraftlimitedtoberthdepth e=no container-handling equipment j=insufficient ramp clearance at high tide
b=inadequate apron width f=shallow berth, adequate anchorage depth k=excessive ramp angle at low tide
c=inadequate berth length g=inadequate channel depth m=excessive ramp angle at high tide
d=no straight stern-ramp facilities h=no shore-based ramps available n=parallel ramp operation only

i=insufficient ramp clearance at low tide
Notes: Ramp clearance and ramp angle based on maximum vessel draft
() indicates vessels assigned by analyst

0=too narrow apron for side-ramp
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SUMMARY OF BERTHING CAPABILITIES OF

HOWLAND HOOK TERMINAL
Berths
Vessel How Hk-1 How Hk-2

Breakbulk

C3-S-33a 3 1

C3-S-37¢ 3 1

C3-8-37d 3 1

C3-S-38a 3 1

C4-S-1a 3 c

C4-S-1gb and 1u 3 c

C4-S-58a 3 c

C4-8-65a 3 c

C4-S-66a 3 c

C4-S-69b 3 ¢
Seatrain

GA and PR-class 3 c
Barge

LASH C8-S-81b 2 c

LASH C9-S-81d 2 a,c

LASH lighter 14 3

SEABEE C8-S-82a 2 a,c

SEABEE barge 10 2
RORO

Comet djij diij

C7-S-95a/Maine-class 2 ¢

Ponce-class h c,h

Great Land-class h c,h

Cygnus/Pilot-class 3 c

Meteor d,i,j c,d

AmEagle/Condor ij c

MV Ambassador d cd

FSS-class 2 c

Cape D-class iJ c

Cape H-class 2 a,c

LMSR 2 c
Container

C6-S-lw 2 ce

C7-S-68¢ 2 c,e

C8-S-85¢ 2 c.e
Combination

C5-S-78a 3 c.e

C5-S-37¢ 3 c.e
a=vessel draftlimitedtoberthdepth e=no container-handling equipment j=insufficient ramp clearance at high tide
b=inadequate apron width f=shallow berth, adequate anchorage depth  k=excessive ramp angle at low tide
c=inadequate berth length g=inadequate channel depth m=excessive ramp angle at high tide
d=no straight stern-ramp facilities ~ h=no shore-based ramps available n=parallel ramp operation only

i=insufficient ramp clearance at low tide 0=too narrow apron for side-ramp

Notes: Ramp clearance and ramp angle based on maximum vessel draft
() indicates vessels assigned by analyst
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II1. APPLICATION

GENERAL

This section will evaluate the port's throughput capability for deploying a notional mechanized
infantry division using primarily FSS vessels. In January 1996, MARAD and the Port Authority
of New York/New Jersey agreed on planning orders as shown below.

Planning Order Facilities

Berthing Open Warehouse Covered Administration
Space Staging Space Maintenance Space
Terminal (ft) (acres) (sq ft) Area (sq ft) (sq ft)
Howland Hook 1,000 35 80,000 2,900 2,500
Port Newark/Elizabeth 1,000 at 35 80,000 2,900 in Bldg 2,500
berth 96 5000
REQUIREMENTS

This analysis assumes the requirement for the Port of New York and New Jersey is to deploy a
notional mechanized infantry division in 6 days of reception and throughput. The division has to
move about 7,800 vehicles and 660 containers. The movement to the port will require 1,055 (176
per day) railcars using the convoy/rail option. Under this option, about 3,650 (610 per day) road-
able vehicles would be driven and about 2,320 (387 per day) would be towed.

MECHANIZED INFANTRY DIVISION

Total Equipment DAILY REQUIREMENTS
Volume 280,000 MTON | UNITS
800
Weight 95,000 STON
Area 1,400,000 SQ FT 600
Vehicles 7,800 400
Containers 660
200 110

MOTOR

RAIL CONTAINERS
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TERMINAL INPROCESSING/HANDLING

Highway

Although four bridges access Staten Island, we assume military vehicles will cross the Goethals
Bridge, just outside the Howland Hook Terminal. From there, vehicles would enter one of several
gates, depending on the congestion at the terminal. Military vehicles would likely enter the Sea-
Land section (berth 96) of the Port Elizabeth Terminal via McLester Street. The access roads and
gates to both terminals together can handle well over 4,000 vehicles per day.

HIGHWAY INPROCESSING CAPABILITY

VEHICLES/DAY
5,000
4,000
4,000 R
3,000
2,000
1,000
HIGHWAY GATES
SUBSYSTEMS
] CAPABILITY I REQUIREMENT
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Rail

At present the rail capability of the Howland Hook Terminal is uncertain. Access from the Con-
rail line in New Jersey to Staten Island has been inactive for several years. MTMC believes the
rail line will be restored to meet the DoD clearance and weight requirements, in late 1996 or 1997.
Once rail access is fully restored, the Howland Hook Terminal and the Arlington Railyard on
Staten Island could together receive more than 120 railcars per day.

The railyards in and around the Port Newark and Elizabeth Terminals can receive about 240 rail-
cars of military equipment per day. This capacity along with the capacity on Staten Island is suf-
ficient to meet the requirement.

The only location at the Howland Hook Terminal that can support rail offloading is along the
wharf, just inland of the container cranes. Placing a portable or temporary rail end ramp at the
end of each of the two spurs, and conducting four switching cycles per day, would offload about
160 railcars per day. The MTMC port operator should insure the rail offloading operations leave
access to the shiploading area. If necessary. the container cranes could be used for direct loading
from the railcars to the ship.

The land-use map for the Port Elizabeth Terminal shows numerous rail spurs that might support
flatcar offloading. This analysis assumes the tracks along the warehouses at the north end of ter-
minal will be available. Two portable or temporary rail end ramps at these spurs can support off-
loading a total of about 25 railcars at the same time. Assuming four cycles per day, these ramps
could offload about 100 railcars per day. These ramps and those at the Howland Hook Terminal
could offload a total of about 260 railcars per day. This capability meets the requirement.

RAIL INPROCESSING AND HANDLING CAPABILITY

RAILCARS/DAY
500

400
300
200

100

RAILYARDS END RAMPS

SUBSYSTEMS

l CAPABILITY

B REQUIREMENTS
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STAGING

This analysis assumes that current downsizing continues, and that nine FSS-sized ships will
deploy an entire notional mechanized infantry division. Three ships will depart every 2 days.
Because of this, the staging requirement is to support three sustained loading operations, two at
the Howland Hook Terminal and one at berth 96 of the Port Elizabeth Terminal (Sea-Land).

Although an FSS load of cargo can be staged and loaded on 10 acres, 16 acres are required for
sustained loading operations. Of these 16 acres, about 2 acres are required for staging the 73 con-
tainers for each FSS. The three simultancous shiploading operations will require 48 acres of open
staging, of which about 6 acres are dedicated to containers. This analysis assumes the military
will use 32 acres at the Howland Hook Terminal, and 16 acres at the Port Elizabeth Terminal
(berth 96). The Planning Orders allocates 35 acres to the Howland Hook Terminal and another 35
to the Port Elizabeth Terminal. This exceeds the requirement.

OPEN STAGING CAPABILITY

ACRES
50

40

30

20

10

CONTAINERS
B REQUIREMENT

VEHICLES
B CAPABILITY
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SHIPPING

Although this analysis assumes that only
nine FSS-sized ships can deploy the notional
mechanized infantry division. The number BERTHS
of ships required depends on the shipping 4
mix selected. The best ship mix would con-
sist of all eight FSS ships, plus two Cape H
RORO ships.

FSS SHIPPING CAPABILITY

The requirement is to berth two FSS-sized
vessels at the Howland Hook Terminal, and
one at berth 96 of the Port Elizabeth Termi-
nal. The Berthing Capabilities tables earlier ESS

in this report show the port has over 25 B CAPABILITY [ REQUIREMENT
berths capable of supporting FSS operations.

Most of these are at the Port Newark/Eliza-

beth Terminal. The Planning Orders, how-

ever, only provide for two FSS berths; one at

Howland Hook and one at berth 96 of the

Port Elizabeth Terminal. This does not meet

the requirement

UNIT MOVEMENT REQUIREMENTS

MECHANIZED DIVISION
Vessel Types
Loading Condition/Sample FSS Cape H C3/C4 C6/C7/C8
Ship Mix (RORO Comb) | (RORO Comb) | (Breakbulk) | (Container)
Minimum Containerization:
All FSS* 8.00 1.90
FSS and Cape H 6.64 3.00
All Breakbulk 37.70
Maximum Containerization
FSS and Container 7.90 2.00
FSS, Cape H, and Container 7.90 2.00
Breakbulk and Container 29.58 2.00
* Only eight FSS vessels are currently available. Unit shipping requirements exceed the capacity of these
eight vessels. Other vessel types are required to makeup the shortfall (Cape H or upcoming LMSR).
Legend:
RORO - roll on/roll off
FSS - fast sealift ship
Source: MTMCTEA Report OA 90-4f-22, Deployment Planning Guide. Aug 91
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SUMMARY ‘

The port can easily support the deployment of the division. The Planning Orders, however, do not
allow for enough berthing space.

RECOMMENDATION

We recommend revising the Planning Orders as follows:
1. Add berthing for another FSS-sized vessel at the Howland Hook Terminal.

2. Reduce the open staging area at the Port Elizabeth Terminal to only 16 acres.

The MTMC port operator should acquire at least four portable rail end ramps.
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I. GENERAL DATA

TRANSPORTATION ACCESS
Water

The Port of Philadelphia is along the Delaware River about 80 nautical miles above the Delaware
Capes. From the 10-mile wide entrance to the Delaware Bay, a 40-foot-deep channel leads
upstream to the terminals. Four bridges spanning the Delaware River impose height restrictions
ranging from 135 to 181 feet above the river at mean high water (MHW). Anchorage is available
in the river and the bay. The mean tidal range is 5.7 feet at the port. The velocity of spring tidal
currents at the terminals is 2-1/2 knots.

This report looks at four terminal complexes within the Port of Philadelphia. Three of the com-
plexes are along the west bank of the Delaware River: Piers 80-96; Tioga Container Terminal;
and Packer Avenue Marine Terminal. The fourth complex, Holt Marine Terminal, is on the east
bank of the river and beneath the Walt Whitman Bridge.

PENNSYLVANIA

PACKER
TERMINAL

WALT WHITMAN
. BRIDGE . .
150 FT.HIGH

NEW JERSEY

- MINIMUM CHANNEL DEPTH IS 40 FEET (MLW).
~ MINIMUM CHANNEL WIDTH IS 400 FEET.

Water Access



Highway

Interstate Route 95 from the north and south and Interstate Route 76 from the east and west serve
the port. Delaware Avenue, a four-lane urban street, connects all the terminals on the west side of
the river.

Entry to the Packer Avenue Marine Terminal is 1 mile south of the Walt Whitman Bridge. Piers
80-96 are 2 miles north of this bridge, on Delaware Avenue. The Tioga Container Terminal is
located 20 miles past the Benjamin Franklin Bridge.

From the city of Philadelphia, access to the Holt Marine Terminal, in Gloucester City, New Jersey,
is via [-76 across the Walt Whitman Bridge to the Morgan Boulevard exit ramp. This exit leads
into the terminal.

PENNSYLVANIA

PACKER
TERMINAL

NEW JERSEY

Highway Access




Rail

Three trunkline railroads serve the city of Philadelphia and surrounding areas: Conrail, CP Rail
System (CP Rail), and CSX Transportation, Inc. (CSX). The city has one belt line, the Philadel-
phia Belt Line Railroad, that performs switching and operates transfer facilities for the railroad
lines within the city.

Philadelphia has four major classification yards: 44th Street, Frankford Junction, Pavonia, and
Greenwich. The Greenwich yard can store 1,800 cars. The other three have a combined capacity
of 5,000 cars.

Airports

Philadelphia has two commercial airports that could receive incoming military aircraft. One is the
Philadelphia International Airport, located southwest of the Packer Avenue Terminal and near all
the terminals. The other is Northeast Philadelphia Airport, which is the closer airport to the Tioga
Terminal.

(f
PHILADELPHIA +
PENNSYLVANIA PHILADELPHIA 4 N
AIRPORT
PACKER
TERMINAL
PHILADELPHIA
\, INTERNATIONAL
)N AIRPQR X
NEW JERSEY

Rail and Air Access



PORT FACILITIES

Berthing

This report covers four terminals. The terminals are: Piers 80-96; Tioga Container Terminal;
Packer Avenue Marine Terminal; and Holt Marine Terminal. These terminals are a mixture of
breakbulk and container facilities consisting of marginal wharves and finger piers. Some facili-
ties have transit sheds on the piers to support conventional breakbulk cargo.

Pier construction varies from terminal to terminal. Many of the terminals have apron tracks as
well as wharf and/or container cranes. Water depth ranges from 30 to 40 feet MLW.

This section contains land-use maps and aerial views of the terminals. Also included are tables
identifying the berth characteristics at each terminal.

Tioga
Terminal

Holt
Terminal

Terminal

Delaware River

Terminal Locations (Northward view)




BERTHING CHARACTERISTICS OF PIERS 80-96

Berths

Characteristics SON | 80S | 82N | 82S | 84N | 84S | 96N
Length (ft) 994 1,144 | 1,139 | 855 855 855 1,320
Depth alongside at MLW (ft) 35 35 30 30 30 30 30
Deck strength (psf) 1,000 | 1,000 | 800 800 800 800 500
Apron width (ft) 38 38 30 110 23 23 110
Apron height above MLW ({ft) 11 11 12 8 10 10 14
Number of container cranes 0 0 0 0 0 0 0
Number of wharf cranes 0 0 0 0 0 0 0
Apron lighting Yes Yes Yes Yes Yes Yes Yes
Straight-stern RORO facilities Yes Yes No No No No No 1
Apron length served by rail (ft) | 990 1,140 | 1,135 850 0 0 1,320 /

Y-

~ = »

Delaware River

Piers 80-96
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BERTHING CHARACTERISTICS OF
TIOGA CONTAINER TERMINAL

Berth
Characteristics 1
Length (ft) 1,425
Depth alongside at MLW (ft) 40
Deck strength (psf) 1,000
Apron width (ft) Open
Apron height above MLW (ft) 12
Number of container cranes 2
Number of wharf cranes 0
Apron lighting Yes
Straight-stern RORO facilities No
§ Apron length served by rail (ft) 0

W

,,,,,

v 2

Delaware River

Tioga Container Terminal (Eastward view)
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BERTHING CHARACTERISTICS OF PACKER AVENUE

MARINE TERMINAL
Berths
Characteristics 12 35 6
Length (ft) 1,240 1,860 816
Depth alongside at MLW ({t) 40 40 40
Deck strength (psf) 1,000 1,000 1,000
Apron width (ft) 40 Open 40
Apron height above MLW ({ft) 13 13 13
Number of container cranes 0 5 1
Number of wharf cranes 0 0 0
Apron lighting Yes Yes Yes
Straight-stern RORO facilities No No Yes
| Apron length served by rail (ft) 1,240 1,860 810

Delaware River

Packer Avenue Marine Terminal (Northward view)
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BERTHING CHARACTERISTICS OF HOLT

MARINE TERMINAL
Berths

Characteristics Container 7A 7B 7C
Length (ft) 2,100 900 1,325 400
Depth alongside at MLW (ft) 40 40 40 40
Deck strength (psf) 1,000 1,000 1,000 1,000
Apron width (ft) Open 75 75 Open
Apron height above MLW (ft) 12 12 12 12
Number of container cranes 2 0 0 0
Number of wharf cranes 0 0 0 0
Apron lighting Yes Yes Yes Yes
Straight-stern RORO facilities No No No No
Apron length served by rail (ft)

~~~~~~

Delaware River

Holt Marine Terminal (Northward view)
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Staging

Open Staging. The terminals in this report have a total of 279 acres of paved open staging. Heli-
copter operations are possible in open staging areas at Tioga Container Terminal and Holt Marine
Terminal. Staging areas at each terminal are identified below.

Covered Staging. The terminals have a total of 12 covered storage facilities (transit sheds and
warehouses) that provide about 2,190,000 square feet of storage. The table below identifies the
location of staging areas by terminal.

STAGING AREAS
OPEN OPEN

COVERED PAVED GRAVEL

TERMINAL (SQFT) (ACRES) (ACRES)
Piers 80-96 800,000 29 0
Tioga Container Terminal 300,000 83 0
Packer Avenue Marine Terminal 290,000 63 0
Holt Marine Terminal 800,000 104 0

Rail

Rail trackage links the railyards to the terminal's apron tracks, transit sheds, and storage tracks.
All the rail serving the terminals is in good condition with no operating restrictions. There are
numerous locations that could support offloading with temporary or portable ramps. The table
below provides characteristics of the rail facilities at each terminal.

RAIL CHARACTERISTICS
STORAGE
CAPACITY
TERMINAL TERMINAL (89-FT DOCK
TRACK (FT)* | RAILCARS) ** | RAMPS (#) | POSITIONS

Piers 80-96 3,000 15 0 40
Tioga Container Terminal 7,000 56 0 0
Packer Avenue Marine Terminal 7,000 22 0 36
Holt Marine Terminal 2,500 15 0 0

*Excluding apron track.
**Storage capacity based on rail spurs and sidings.
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Marshaling Areas ‘

Mustin Airfield, a Naval Yard, is about 4 miles southwest of the central harbor area. Roadable
vehicles and equipment could be marshaled here. Veterans Stadium is located just north of Mus-
tin Airfield and has about 5.5 acres of paved parking available. This area could be used to stage
equipment, if necessary.

MATERIAL HANDLING EQUIPMENT (MHE)

The terminals have a total of 10 container cranes that are at Packer Avenue Marine Terminal,
Tioga Container Terminal, and Holt Marine Terminal. All have a capacity of at least 35 STON.
Various shipping and rental companies in the area own transtainers and other MHE. Mobile
cranes with capacities up to 150 STON and other MHE are available from local stevedore compa-
nies. The table below provides the equipment available by terminal.

QUANTITY BY TERMINAL
TYPE OF CAPACITY PIERS
EQUIPMENT (STON) 80-96 | TIOGA | PACKER | HOLT
Container Cranes 30-200 0 2 6 2
Mobile Cranes 10-150 1 0 3 4
Top Picks 30-45 0 4 11 0
Forklifts 1.5-25 25 1 100 5
Yard Hustlers - 20 25 20 20

INTERMODAL FACILITIES

Holt Marine Terminal is an intermodal container transfer facility. It has good highway connec-
tions to 1-95 and I-76. Conrail provides service to the terminal.

The Delaware Avenue Intermodal Facility is located across Delaware Avenue from Piers 82 and
84. It is owned and operated by CSX and Sealand. The terminal area is 46 acres. Eleven track
spurs provide storage for about 100 89-foot railcars.
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The Ameriport Intermodal Transfer
Yard is adjacent to Packer Avenue
Marine Terminal on the west side of the
Delaware River. This facility can han-
dle all containerized cargo and is
accessed by Conrail, CP Rail, and CSX. 8
Its location provides good access to
Piers 80-96, Tioga Container Terminal,
Packer Avenue Marine Terminal, and
Highways 1-95 and 1-76.

PORTS OF
PHILADELPHIA
AND CAMDEN

Ameriport Intermodal Transfer Yard (Eastward view)
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II. THROUGHPUT ANALYSIS

GENERAL

This section evaluates the throughput capability of the Port of Philadelphia using the port opera-
tional performance simulator (POPS) computer model. The model is based on a weak-link analy-
sis in which each subsystem is analyzed separately and then compared to find the least capable
subsystem. The weakest subsystem defines the maximum throughput capability of the terminal.
The model yields throughput capability values for three subsystems - shipping, staging, and ter-
minal processing/handling - in measurement tons (MTON) per day.

Terminal Handling

Shipping

Terminal Throughput Subsystems

This analysis assumes a maximum of 80 SHIP MIX PERCENTAGES
percent of the port facilities can be made

available at any one time. For this reason, Barge (5%)
we ran all port analyses using an 80 percent
facility use factor. Also, the ship mix is
based on Desert Shield and Desert Storm
statistics. We weighted the percentages to
adjust for differences in cargo deadweights
and expectations for future deployments.

Breakbulk (35%)

RORO (45%) Container (15%)
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RECEPTION/HANDLING

Highway

1-95 and I-76 provide access to the terminals. Each terminal has a designated entrance for trucks.
The road network in and out of the terminals, including the gate processing of vehicles, could
handle about 270,000 MTON of equipment and supplies per day.

Roadable vehicles in convoys will process directly to the staging areas. Vehicles on commercial
or military flatbed trailers without integral ramps will offload at portable end ramps.

Supplies in van semitrailers will proceed to van-handling positions. These docks can offload
more than 55,000 MTON of van semitrailer-shipped material per day. Container handlers can off-
load about 158,000 MTON of chassis cargo per day.

Truck Handling Facilities

Terminal Truck End Ramps | Van Handling Positions | Container Handlers
Piers 80-96 8 60 2
Tioga 10 33 10
Packer Avenue 5 66 10
Holt Marine 10 33 10

HIGHWAY RECEPTION/HANDLING CAPABILITY

MTON/DAY

1,400,000
1,200,000
1,000,000
800,000
600,000
400,000
200,000
0

SUBSYSTEMS

HIGHWAY

END-RAMPS

GATES DOCKS

CONTAINERS

PIERSS0 - 96 n
TIOGATERMINAL I
PACKERTERMINALIR
HOLTTERMINAL ]

66,000
320,000
330,000
220,000

1,100,000

38,000
19.000
24,000
48.000

30,000
13,000
111,000
11,000

70,000
59,000
6,000
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Rail

Rail reception at the port is good with three railroad companies accessing the Port of Philadelphia
area. All terminals have good rail service.

Train
Length Trains Per | Rail End Boxcar Container
Terminal (railcars) Day Ramps Docks Handlers
Piers 80-96 60 2 1 (portable) 40 2
Tioga 100 2 1 (portable) 0 2
Packer Avenue 50 3 1 (portable) 36 2
Holt Marine 35 3 1 (portable) 0 2

RAIL RECEPTION/HANDLING CAPABILITY

MTON/DAY
60,000
50,000
40,000
30,000
20,000
10,000

0

SUBSYSTEMS TRACKAGE END-RAMPS  DOCKS COFC
PIERS 80 - 96 . 12,000 9,300 4,300 7,600
TIOGA TERMINAL 24,000 9,300 0 7,400
PACKER TERMINAL [] 9,300 9,300 2,000 9,000
HOLT TERMINAL ~ [] 8,000 9,000 0 7,000
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Staging

The terminals of this report have a total of about 279 acres of paved open staging. The terminals

also have more than 2.7 million square feet of covered storage.

Covered Open Paved | Open Gravel
Terminal (Sq Ft) (Acres) (Acres)
Piers 80-96 800,000 29 0
Tioga 300,000 83 0
Packer Avenue 290,000 63 0
Holt Marine 800,000 104 0

OPEN STAGING CAPABILITY

MTON/DAY

1,000,000

800,000

600,000

400,000

200,000

0
VESSEL TYPE RORO CONTAINERS BREAKBULK
PIERS 80 -96 [ ] 28,000 8,000 68,000
Tioga TERMINAL IR 110,000 340,000 194,000
PACKER TERMINAL [ | 72,000 230,000 150,000
HOLT TERMINAL [ ] 140,000 280,000 240,000
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Shipping .

Throughputs for each berth are shown below. They are based on various factors including MHE
used, loading, operational, and berth usage rates as well as berth/ship compatibility.

PIERS 80 - 96
BERTH THROUGHPUT CAPABILITY

MTON/DAY

25,000

20,000

15,000

10,000

5,000 ﬂ]

0 AN3E B |

BERTH 80N 80S 82N 825 84N 84S 96N
BREAKBULK [ 2.100 3,200 3,200 1,900 1,900 1,900 3,700
RORO B 9400 19,000 0 9,400 0 0 19,000
CONTAINER [] 5,300 0 0 0 0 0 0
MIXED £l 6,100 12,000 0 6,100 0 0 12,000

TIOGA CONTAINER TERMINAL
BERTH THROUGHPUT CAPABILITY

MTON/DAY

25,000
20,000
15,000
10,000
5,000
0

BERTH BERTH 1
BREAKBULK 4,000
RORO 19,000
CONTAINER  [] 17,000
MIXED ] 12,000
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PACKER AVENUE MARINE TERMINAL

BERTH THROUGHPUT CAPABILITY

MTON/DAY

40,000

30,000

20,000

10,000

o

BERTH 1-2 3-5 6
BREAKBULK [ 3,700 5,600 1,900
RORO 0 19,000 9,400
CONTAINER [ ] 0 35,000 7,000
MIXED (1 0 16,000 6,300

HOLT MARINE TERMINAL

BERTH THROUGHPUT CAPABILITY

MTON/DAY
30,000
25,000
20,000 -
15,000
10,000
5,000
0
BERTH CONTAINER 7A 7B 7C
BREAKBULK I 6,500 2,000 3,800 0
RORO # 28,000 9,400 19,000 0
CONTAINER [] 14,000 0 0 0
MIXED | 17,000 6,200 12,000 0
CONVERSION FACTORS
Breakbulk .4 STON per MTON
RORO .25 STON per MTON
Containers 4 STON per MTON
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The type of ship preferred at
each berth is based on the
methodology described in
Appendix B. The evaluation
is based on a snapshot view
of the current physical char-
acteristics of the berths and
the MHE available.  The
evaluation below gives no
considerations for enhance-
ments, such as equipment.
The lower the number for a
berth, the better the berth is
suitable for  loading and
unloading operations.

Packer Avenue Marine Ter-
minal best supports FSS and
LMSR operations. An FSS
would likely berth at Berth 3-
5, with port side to the wharf.
LMSR vessels can also load
at this berth without loading
restrictions.

PREFERENCE BERTH SELECTION

BERTH BB RORO CNTNR
PIERS 80-96
80 2 7 5
82 4 - 9
84 6 - 11
96 4 - 10
TIOGA
Berth 1 8 6 4
PACKER
1-2 1 - 1
3-5 6 1 1
6 2 2 6
HOLT
Container 9 3 3
TA 10 3 8
7B 10 3 7
7C - - -
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SUMMARY OF BERTHING CAPABILITIES OF

PIERS 80 AND 82
Berths
Vessel Pier 80N Pier 80S Pier 82N Pier 82S
Breakbulk
C3-8-33a 1 2 a a
C3-8-37¢ 1 2 a a
C3-S-37d 1 2 2 1
C3-5-38a 1 2 2 1
C4-S-1a 1 1 1 1
C4-5-1gb and 1u 1 1 a a
C4-5-58a 1 1 a a
C4-S-65a 1 1 1 1
C4-S-66a 1 2 a a
C4-5-69b 1 1 a a
Seatrain
GA and PR-class 1 1 1 1
Barge
LASH C8-S-81b 1 1 af af
LASH C9-8-81d a a a ac
LASH lighter 7 8 8 6
SEABEE C8-S-82a a a a ac
SEABEE barge 4 5 5 4
RORO
Comet 1,i 2, d,o 1di
C7-S-95a/Maine-class b b a,b a
Ponce-class b,h b,h b.h h
Great Land-class b,h bh b,h b
Cygnus/Pilot-class b b b 1
Meteor i i d,o 1,d,i
AmEagle/Condor b b b i
MV Ambassador I,m Im d d
FSS-class b b ab a,c
Cape D-class b b a,b a
Cape H-class ab ab ab a
LMSR b b ab a,c
Container
C6-S-lw le le le le
C7-S-68¢ lLe lLe ae ae
C8-5-85¢ le le ae ae
Combination
C5-S-78a le le ae ae
C5-S-37¢ le le le le

a=vessel draft [imited to berth depth
b=inadequate apron width
c=inadequate berth length

d=no straight stern-ramp facilities

e=no container-handling equipment
f=shallow berth, adequate anchorage depth
g=inadequate channel depth

h=no shore-based ramps available
i=insufficient ramp clearance at low tide

Notes: Ramp clearance and ramp angle based on maximum vessel draft

() indicates vessels assigned by analyst

J=insufficient ramp clearance at high tide
k=excessive ramp angle at low tide
m=excessive ramp angle at high tide
n=parallel ramp operation only

0=too narrow apron for side-ramp
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SUMMARY OF BERTHING CAPABILITIES OF

PIERS 84 AND 86
Berths
Vessel Pier 84N Pier 84S Pier 96N
Breakbulk
C3-S-33a a a a
C3-8-37c a a a
C3-8-37d 1 1 2
C3-S8-38a 1 1 2
C4-S-1a 1 1 2
C4-S-1gb and 1u a a a
C4-S-58a a a a
C4-S-65a 1 1 2
C4-S-66a a a a
C4-8-69b a a a
Seatrain
GA and PR-class 1 1 2
Barge
LASH C8-S-81b af af af
LASH C9-S-81d ac ac a
LASH lighter 6 6 9
SEABEE C8-5-82a ac ac a
SEABEE barge 4 4 6
RORO
Comet d,o d,o d,i,j
C7-S-95a/Maine-class ab ab a
Ponce-class b,h b,h h
Great Land-class bh bh h
Cygnus/Pilot-class b b 2
Meteor d,o do d.i,j
AmEagle/Condor b b ij
MYV Ambassador d d d
FSS-class abc ab,c a
Cape D-class ab ab a
Cape H-class ab ab a
LMSR a,b,c abc a
Container
C6-S-lw le le lLe
C7-S-68e ae a.e ae
C8-S-85¢ ae ae ae
Combination
C5-S-78a ae ae ae
C5-S-37¢ le Le 2.e
a=vesseldraftlimited toberthdepth e=no container-handling equipment j=insufficient ramp clearance at high tide
b=inadequate apron width f=shallow berth, adequate anchorage depth  k=excessive ramp angle at low tide
c=inadequate berth length g=inadequate channel depth m=excessive ramp angle at high tide
d=no straight stern-ramp facilities h=no shore-based ramps available n=parallel ramp operation only
Notes: Ramp clearance and ramp anglei ;iar;iléfgigign;;ﬁ;]r‘\lp:ncl\%srggcgrg}‘bw tide o=too narrow apron for side-ramp
() indicates vessels assigned by analyst
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SUMMARY OF BERTHING CAPABILITIES OF

TIOGA CONTAINER TERMINAL

Vessel

Berths

Berth 1

Breakbulk

C3-8-33a

C3-8-37c

C3-8-37d

C3-5-38a

C4-S-1a

C4-S-1gb and lu

C4-S-58a

C4-S-65a

C4-S-66a

C4-S-69b

(SR S SR SEE SEEUSE B SR SR S N S

Seatrain

GA and PR-class

Barge

LASH C8-S-81b

LASH C9-8-81d

LASH lighter

SEABEE C8-5-82a

SEABEE barge

RORO

Comet

C7-S-95a/Maine-class

Ponce-class

Great Land-class

Cygnus/Pilot-class

Meteor

AmEagle/Condor

MYV Ambassador

FSS-class

Cape D-class

Cape H-class

LMSR

Container

C6-S-lw

C7-5-68¢

C8-S-85¢

Combination

C5-8-78a

2

C5-S-37e

2

a=vesseldraftlimitedtoberthdepth
b=inadequate apron width
c=inadequate berth length
d=no straight stern-ramp facilities

e=no container-handling equipment
f=shallow berth, adequate anchorage depth
g=inadequate channel depth

h=no shore-based ramps available
i=insufficient ramp clearance at low tide

Notes: Ramp clearance and ramp angle based on maximum vessel draft
( ) indicates vessels assigned by analyst

j=insufficient ramp clearance at high tide
k=excessive ramp angle at low tide
m=excessive ramp angle at high tide
n=parallel ramp operation only

o=too narrow apron for side-ramp
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SUMMARY OF BERTHING CAPABILITIES OF
PACKER AVENUE MARINE TERMINAL

Berths
Vessel 12 3.5 6
Breakbulk
C3-S-33a 2 3 1
C3-5-37¢ 2 3 1
C3-8-37d 2 3 1
C3-S-38a 2 3 1
C4-8-1a 2 3 1
C4-S-1gb and 1u 2 3 1
C4-S-58a 2 3 1
C4-S-65a 2 3 1
C4-S-66a 2 3 1
C4-S-69b 2 3 1
Seatrain
GA and PR-class 2 3 1
Barge
LASH C8-S-81b 1 2 c
LASH C9-S-81d 1 2 c
LASH lighter 8 13 5
SEABEE C8-S-82a 1 2 c
SEABEE barge 6 9 4
RORO
Comet d,o dij ij
C7-S-95a/Maine-class b 2 1
Ponce-class b,h h h
Great Land-class bh h h
Cygnus/Pilot-class b 2 1
Meteor do d,ij ij
AmEagie/Condor b ij ij
MV Ambassador d d 1,m
FSS-class b 1 c
Cape D-class b ij ij
Cape H-class b 2 1
LMSR b 1 c
Container
C6-S-1w le 2 1
C7-S-68¢ le 2 1
C8-S-85¢ le 2 c
Combination
C5-S-78a le 2 1
C5-S-37e 2e 3 1
a=vesseldraftlimitedtoberthdepth ™ e=no container-handling equipment e=no container-handling equipment T
b=inadequate apron width f=shallow berth, adequate anchorage depth  f=shallow berth, adequate anchorage depth
c=inadequate berth length g=inadequate channel depth g=inadequate channel depth
d=no straight stern-ramp facilities h=no shore-based ramps available h=no shore-based ramps available
i=insufficient ramp clearance at low tide i=insufficient ramp clearance at low tide
Notes: Ramp clearance and ramp angle based on maximum vessel draft
() indicates vessels assigned by analyst
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SUMMARY OF BERTHING CAPABILITIES OF

HOLT MARINE TERMINAL
Berths
Vessel Container TA 7B 7C
Breakbulk
C3-8-33a 4 1 2 c
C3-8-37¢ 4 1 2 c
C3-8-37d 4 1 2 c
C3-5-38a 4 1 2 c
C4-5-1a 3 1 2 c
C4-S-1gb and 1u 3 i 2 c
C4-5-58a 3 1 2 c
C4-S-65a 3 1 2 c
C4-S-66a 3 I 2 c
C4-5-69b 3 1 2 ¢
Seatrain
GA and PR-class 3 1 2 c
Barge
LASH C8-S-81b 2 1 1 c
LASH C9-S-81d 2 1 1 c
LASH lighter 15 6 9 2
SEABEE C8-S-82a 2 1 1 c
SEABEE barge 10 4 6 2
RORO
Comet d,ij dij d;i,j cd
C7-S-95a/Maine-class 2 1 1 c
Ponce-class h b.h bh c,h
Great Land-class h bh b,h c,h
Cygnus/Pilot-class 3 1 2 c
Meteor d,i,j d,o d,o cd
AmEagle/Condor isj ij i,j ¢
MV Ambassador d d d c,d
FSS-class 2 c L,n c
Cape D-class ij ij ij c
Cape H-class 2 1 1 c
LMSR 2 c I,n c
Container
C6-S-lw 3 le le ce
C7-S-68¢ 2 le le ce
C8-S-85¢ 2 le le c.e
Combination
C5-§-78a 3 2 2.e ce
C5-S-37¢ 3 2, 2.e ce

a=vesseldraftlimitedtoberthdepth

b=inadequate apron width
c=inadequate berth length

d=no straight stern-ramp facilities

e=no container-handling equipment
f=shallow berth, adequate anchorage depth

g=inadequate channel depth

h=no shore-based ramps available

i=insufficient ramp clearance at low tide

Notes: Ramp clearance and ramp angle based on maximum vessel draft

() indicates vessels assigned by analyst

e=no container-handling equipment
f=shallow berth, adequate anchorage depth
g=inadequate channel depth

h=no shore-based ramps available
i=insufficient ramp clearance at low tide
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III. APPLICATION

GENERAL

This section will evaluate the port's throughput capability for deploying a notional mechanized
infantry brigade using primarily FSS vessels. There are currently no planning orders in effect for
the Port of Philadelphia. Of the terminals in this report, only the Pier 80-96 Terminal is incapable
of performing FSS operations. Light FSS vessels are unable to clear the 135 foot high Benjamin
Franklin Bridge to access the Tioga Terminal. Of the remaining two terminals, the Packer Avenue
Marine Terminal has the best rail facilities. For this reason, this analysis assumes the Packer Ave-

nue terminal will be used for military operations.

REQUIREMENTS

The likely requirement for the Port of Philadelphia is to deploy a notional mechanized infantry
brigade in 6 days. The brigade has to move about 2,600 vehicles and 220 containers. The move-
ment to the port will require 360 railcars (60 per day) using the convoy/rail option. Under this
option, about 1,200 (205 per day) roadable vehicles would be driven and about 775 (130 per day)

would be towed.

MECHANIZED INFANTRY e DALY REQUISEMERTS
BRIGADE
250
Total Equipment 200
Volume 91,506 MTON 150
Weight 31,670 STON 100
Area : 474,300 Sq Ft 50
Vehicles 2,600 0
MOTOR RAIL CONTAINERS
Containers 220
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TERMINAL HANDLING

HIGHWAY INPROCESSING CAPABILITY

Highway

VEHICLES/DAY
The highway routes to the 1,200
port are Interstate Routes 95 1,000 00
and 76. Vehicles and contain-
ers on chassis would access 800
the Packer Avenue Terminal 600
via four-laned Delaware Ave- 400
nue/Columbus Boulevard. 200
These access roads and the P B
gates can handle well over 0 HIGHWAY GATES
1,000 vehicles per day. SUBSYSTEMS

. CAPABILITY . REQUIREMENT

Rail

Railyards in the Philadelphia area can
easily accommodate 90 railcars per day
without disrupting simultaneous com-
mercial operations. Railcars would then
be switched into the port as the spurs are
available to support offloading.

RAIL INPROCESSING AND HANDLING CAPABILITY
Two spurs that can support offloading
operations are inland of the ware-
houses. If neither is available, the 120
Ameriport Intermodal Transfer Yard, 100 20
located across the street from the termi- 80
nal, might be used for offloading opera- 60
tions. For this analysis, we assume that 40
one of the 1,600-foot spurs inland of the 20
warehouses is available. A portable or 0 RAILYARDS END RAMPS
temporary ramp at the northwest corner SUBSYSTEMS
of the refrigerated warehouse can sup-
port offloading 16 railcars. Offloading
these 16 railcars every 5 hours will meet
the 60 railcar per day requirement.

RAILCARS/DAY

B CAPABILITY [l REQUIREMENTS
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Staging
@

This analysis assumes that current downsizing continues, and that three FSS-sized ships will
deploy an entire notional mechanized infantry brigade. One ship will depart every two days.

Although an FSS load of cargo can be staged and loaded on 10 acres, 16 acres are required for
sustained loading operations. Of these 16 acres, about 2 acres are required for staging containers.
The Packer Avenue Terminal has about 63 acres of paved open staging. This exceeds the require-

ment.

OPEN STAGING CAPABILITY

ACRES
40

30

20

10

_ L g
VEHICLES CONTAINERS

B CAPABILITY JREQUIREMENT
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Shipping

Although this analysis
assumes that three FSS-sized
ships can deploy the notional
mechanized infantry brigade,
the table below provides ship
quantities for the current bri-
gade size. The number of
ships required depends on the
shipping mix selected. Berth
3-5 1s 1,860 feet long and can
easily support FSS and
LMSR operations. This capa-
bility meets the requirement
for FSS berthing.

FSS SHIPPING CAPABILITY
BERTHS

2

1.5

<
)
T

FSS
B CAPABILITY B REQUIREMENT

UNIT MOVEMENT REQUIREMENTS, MECHANIZED BRIGADE ]

RORO - roll on/roll off
FSS - fast sealift ship

Source: MTMCTEA Report OA 90-4f-22, Deployment Planning Guide. Aug 91.

Vessel Types
Loading Condition/ Sample FSS Cape H C3/Ca C6/C7/C8
Ship Mix (RORO/Comb) | (RORO/Comb) | (Breakbulk) | (Container)
Minimum Containerization:
All FSS 3.33
FSS and Cape H 222 1.00
All Breakbulk 12.57
Maximum Containerization:
FSS, and Container 2.64 0.67
FSS, Cape H, and Container 1.54 1.00 0.67
Breakbulk and Container 9.86 0.67
Legend:
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SUMMARY

The Port of Philadelphia has adequate characteristics to support the deployment of a brigade.
Berth 3-5 of the Packer Avenue Terminal is the best choice due to its berthing capabilities, bridge

clearance, and rail facilities.

RECOMMENDATION

We recommend use of the Port of Philadelphia for deploying at least a mechanized infantry bri-
gade.

One portable rail ramp must be obtained.
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PORT OF SAVANNAH, GA




I. GENERAL DATA

TRANSPORTATION ACCESS

Water

The Port of Savannah is on the Savannah River, about 25 miles from the Atlantic Ocean. Its two
main facilities, Ocean and Garden City Terminals, are about four miles apart. Silting is a serious
problem and dredging is carried out on a continuous basis. Ships only pass under the Talmadge
Bridge (US 17), which is 180 feet above the water at mean high water (MHW).
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Highway

Water and Highway Access

The major highway access to the port is Interstate Route 16 (I-16). 1-16 joins I-75 to Atlanta, Geor-
gia. Just a few miles from Savannah, I-16 joins I-95, the major north-south corridor. To reach
Ocean Terminal from I-16, exit onto four-lane 1-516, to Bay Street/US17, then to two-lane East
Lathrop Avenue to the main gate on River Street.

To access the Garden City Terminal, take [-95 to Highway 21 south exit to Georgia Route 307 to
Gate 1. From I-16, take I-516 to Georgia Route 25 to Brampton Road to Gate 2.



Rail

Rail reception at the Port of Savannah is good. The Norfolk Southern (NS) and CSX provide rai

|
service to Savannah. The Savannah State Docks Railroad, owned by the Georgia Ports Authority,
performs switching at the Garden City Terminal with three switch engines.

CSX and NS offsite facilities, 5 miles from the port, provide additional storage for 4,000 railcars.
These facilities also perform intermodal operations.
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Air Access and Local Railyards

Airports

Savannah International Airport is 5 miles west of Garden City Terminal. The airport is about 10

miles northwest of Ocean Terminal. The nearest military airfield is Hunter Army Airfield, just
south of downtown Savannah.



PORT FACILITIE

0 CILITIES BERTHING CHARACTERISTICS

Berthing OF OCEAN TERMINAL

) ) Berths

Ocean Terminal is generally a

breakbulk terminal, with limited Characteristics 1-2 13 | 1819 | 20

container capability. The slip at

Ocean Terminal has silted and got- Length . LI78 | 975 | 1,102 | 564

ten to be too shallow for anything Depth alongside at MLW (ft) 42 42 42 38

but barge loading. Deck strength (psf) 1,000 | 1,000 | 1,000 | 1,000

pi L 1 Apron width (ft) 57 Open 57 57

1er construction 1s concrete piles, :

with a sheet-steel bulkhead. Fend. |/Pronheightabove MIW () | 15 | 15 | 15 | b

ering is usually timber, and the |Number of container cranes 0 1 0 0

surface is generally concrete. All [ Number of wharf cranes 2 1 2 1

termm_als have lighting for night  [Apron lighting Yes | Yes | Yes Yes

Operations. Straight-stern RORO facilities No No No No
{ Apron length served by rail (ft) | 1,178 | 975 | 1,102 | 564
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Garden City Terminal is
primarily a container fa-
cility with cranes, con-
tainer handlers, and open
aprons. The far south end
is used for liquid bulk car-
goes, and is not consid-
ered in this report for
military operations.

BERTHING CHARACTERISTICS

OF GARDEN CITY TERMINAL
Berths

Characteristics 13 45 6
Length (ft) 2,402 2,273 1,690
Depth alongside at MLW (ft) 42 42 42
Deck strength (psf) 1,000 1,000 1,000
Apron width (ft) Open Open Open
Apron height above MLW (ft) 15 15 15
Number of container cranes 5 3 2
Number of wharf cranes 0 0 0
Apron lighting Yes Yes Yes

Yes No No

Straight-stern RORO facilities

l Apron length served by rail (ft)
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Staging

a. Open Staging. The Ocean Terminal has 82 acres of open staging. The Garden City Terminal
has about 314 acres of open staging. Open staging is mostly used for containers.

The open area inland of berth 6 has supported helicopter operations in previous military operations

——
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Helicopter Operations Inland of Berth 6,
of the Garden City Terminal

b. Covered Staging. The two terminals have about 20 transit sheds and warehouses. These build-
ings provide nearly three million square feet of covered staging. Other buildings are set up for re-
frigeration, manufacturing, or repair operations, and would not support military operations.

Covered Staging at the Garden City Terminal




Rail

The Garden City Terminal has two pairs of rail spurs at berth 1-3 that have been used to offload
railcars of military equipment.

NS and CSX tracks connect with the port tracks at Garden City Terminal. Savannah State Docks
Railroad, which is owned by the port, performs onsite switching. Garden City can stage about 600
railcars.

Ocean Terminal does not have onsite railcar storage, but the adjacent NS Railyard can hold 600
railcars.

Highway

Both Terminals have well maintained roads. There are no clearance problems. Most roads are
four-laned.

10



UNLOADING/LOADING POSITIONS

Ramps. The port has no permanent rail ramps, but Garden City Terminal has two portable end
ramps available. On occasion, railcars have also been converted to work as ramps by removing the
truck under one end. The intermodal spurs at Garden City berth 1-3 are good locations for portable
end ramp operations. NS has one portable bilevel ramp that has been used at Garden City Terminal

during deployments and exercises.

The only fixed truck ramp is at the Garden City Terminal near berth 6. This ramp can handle three
trucks at a time. There are numerous portable ramps capable of offloading equipment on flatbed

semitrailers.

MTMCTEA Designed Portable Ramps at Rail-Mounted Bilevel Ramp
Garden City Terminal

Docks. All together, the port has 440 trucks and 186 boxcar handling positions. The two container
freight station buildings at Garden City Terminal provide more than a third of the truck docks for

stuffing and unstuffing containers.
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MARSHALING AREAS

Within Port. No marshaling areas exist. All open areas within the terminals are required for stag-
ing military or commercial cargo.

Hunter Army Airfield. The airfield is less than 30 minutes from the port. It has three fixed rail
end ramps with tangential lengths from 1,400 to 2,200 feet, and a portable bilevel ramp. These
facilities are used to support airlift deployments. and may not be available for sealift support. All
together, the airfield has at least 50 acres of potential marshaling areas.

Fort Stewart. Fort Stewart is about 40 miles west of the port. It has ten fixed rail end ramps with

tangential lengths from 1,000 to 8,100 feet. All together, the installation has at least 75 acres of
potential marshaling areas, in several areas.

MATERIAL HANDLING EQUIPMENT (MHE)

CAPACITY OCEAN GARDEN
TYPE OF EQUIPMENT (STON) TERMINAL CITY
Transtainers 45 0 13
Mobile Cranes 35 0 1
Container Handlers 40-45 3 15
‘ Switch Engines -

Container Handlers at Garden City Terminal
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INTERMODAL FACILITIES

Most of the port intermodal traffic is handled at Garden City Terminal around-the-clock 6 days per
week. NS performs limited TOFC/COFC operations at their Dillard Yard, about 3 miles from the
Garden City Terminal. CSX also performs intermodal operations at their Savannah Intermodal
Yard, about 5 miles from Garden City Terminal.

Intermodal Operations at Garden City Terminal

13




FUTURE DEVELOPMENT

The port has already begun developing berth 7 with 147 acres of container staging, just west of the
Garden City Terminal.
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Future Berth 7 at Garden City Terminal

The port also hopes to develop 2,200 acres about 5 miles above the Garden City Terminal, within
amile of I-95. Mulberry Grove may develop into eight container berths, with each berth supported
by 100 acres of paved open storage. Construction is expected to begin in the late 1990's.
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II. THROUGHPUT ANALYSIS

GENERAL

This section evaluates the throughput capability of the Port of Savannah using the port operational
performance simulator (POPS) computer model. The model is based on a weak- link analysis in
which each subsystem is analyzed separately and then compared to find the least capable sub-
system. The weakest subsystem defines the maximum throughput capability of the terminal. The
model yields throughput capability values for three subsystems - shipping, staging, and terminal
processing/handling - in terms of measurement tons (MTON) per day.

Terminal Handling

Shipping

Terminal Throughput Subsystems

This analysis assumes a maximum of

80% of the port facilities can be made SHIP MIX PERCENTAGES
available at any one time. For this
reason, we ran all port analyses using Barge (5%) Breakbulk (35%)

an 80% facility use factor. Also, the
ship mix is based on Desert Shield
and Desert Storm statistics. We
weighted the percentages to adjust
for differences in cargo deadweights
and expectations for future deploy-
ments.

RORO (45%) Container (15%)

15



TERMINAL RECEPTION/HANDLING

Highway. Brampton Road and River Street provide access to Garden City and Ocean Terminal
main gates, respectively. Each road has two lanes. The road network in and out of the terminals,
including the gate processing of vehicles, should handle about 250,000 MTON of equipment and
supplies per day.

Roadable vehicles in convoys will process directly to the staging areas. Vehicles on commercial
or military flatbed trailers without integral ramps will offload at portable ramps. Our analysis as-
sumes two portable ramps are available in open areas, in addition to the three-truck fixed-ramp at
Garden City Terminal. These ramps could offload about 23,000 MTON from flatbed trailers per
day.

Supplies in van semitrailers will pro-

qeed to the 440 van-handling posi- Assumptions for Chart Below
tions. These docks can offload more

than 200,000 MTON of van semitrail- Terminal Ocean Garden City
er-shipped material per day. This re-

port assumes seven container Fixed Ramp 0 3

handlers are available for chassis op-
erations. These container handlers
can qfﬂoad about 37,000 MTON of Van Positions 180 260
chassis cargo per day.

Portable Ramp 1 1

Container Handlers 1 6

HIGHWAY RECEPTION/HANDLING CAPABILITY
MTON/DAY

600,000
500,000
400,000
300,000
200,000
100,000

0

SUBSYSTEMS HIGHWAY GATES END-RAMPS DOCKS CONTAINERS

OCEAN MW 350,000 80,000 4,800 81,000 7,500

GARDEN CITY. 170,000 210,000 19,000 120,000 30,000
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Rail. Rail reception at the port is fair, with

two major railroad companies accessing the Railcar Delivery

Savannah area. The infrastructure could sup-

port 20 percent additional traffic. Garden
Terminal Ocean City

Of the two terminals, the Garden City Termi-
nal has the best rail storage. This analysis uses Trains Per 4 4
five portable or temporary rail end ramps,

each have 1,000 to 1,200 feet of tangential Day

track. The container storage areas at the Gar- Train Length 60 60

den City Terminal could support most or all of (railcars)

these ramps. Ocean Terminal could support

portable rail ramp operations along several

sheds.

This analysis also assumes seven container Assumptions for Chart Below

handlers are available.
Terminal Ocean | Garden City
Fixed Ramp 0 0
Portable Ramps 2 3
Boxcar Positions 95 91
Container Handlers 1 6

RAIL RECEPTION/HANDLING CAPABILITY
MTON/DAY

120,000
100,000
80,000
60,000
40,000
20,000

0

SUBSYSTEMS TRACKAGE END-RAMPS  DOCKS COFC

OCEAN [ | 46,000 20,000 13,000 4,800

GarDeN ity R 49,000 30,000 9,800 25,000

17



STAGING

The Ocean Terminal has about 82 acres of open staging area. The Garden City Terminal has about
314 acres. Both terminals combined have about three million square feet of covered storage. Most
of it is at the Ocean Terminal.

The chart below indicates the staging throughput, assuming only one ship type at the terminal. If

combination ships or multiple ship types operate at the terminal/s, a portion of each ship type is
totaled for the overall staging throughput.

OPEN STAGING CAPABILITY
MTON/DAY

2,000,000
1,500,000
1,000,000

500,000

0
VESSEL TYPE RORO CONTAINERS BREAKBULK

OCEAN B 43,000 230,000 190,000

GARDEN CITY W 420,000 1,300,000 730,000
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SHIPPING

Throughputs for each berth are shown below. They are based on various factors including MHE
used, loading, operational, and berth usage rates as well as berth/ship compatibility. The param-
eters used for the POPS analysis are provided in the appendix.

CONVERSION FACTORS
Breakbulk: .4 STON per MTON
RORO: .25 STON per MTON
Containers: 4 STON per MTON

BERTH THROUGHPUT CAPABILITY

MTON/DAY

50,000

40,000

30,000

20,000

10,000

ol M - -

BERTH 01-2 013 0O18-19 020 GC1-3 GC4-5 GC6
BREAKBULK [l 3,900 1,900 3,400 1,900 7,400 6,400 4,800
RORO [ | 0 9,400 0 0 38,000 28,000 19,000
CONTAINER [] 5,300 9,600 5,300 2,700 35,000 21,000 14,000
MIXED 4,000 6,400 3,700 2,100 25,000 19,000 13,000

O = Ocean Terminal
GC = Garden City
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The type of ship preferred at each berth is based on the methodology described in the appendix.
The evaluation is based on a snapshot view of the current physical characteristics of the berths and
the MHE available. The evaluation below gives no considerations for enhancements, such as
equipment. The lower the number for a berth, the better the berth is suitable for the loading oper-
ation. The container berths at Garden City (1-3 and 4-5) are the best for all types of shiploading.
Although the apron height limits the draft at low tide, these berths and berth 13 at the Ocean Ter-
minal can support FSS loading. LMSRs can also load at these berths without restrictions.

PREFERENCE BERTH SELECTION
BERTH BB RORO CNTNR
Ocean

1-2 5 - -
13 4 3 3
18-19 6 - -
20 7 - -

Garden City
1-3 1 1 1
4-5 1 1 1
6 3 4 1
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SUMMARY OF BERTHING CAPABILITIES
Berths O = Ocean Terminal GC = Garden City Terminal
Vessel 01-2 1 013 ] 018-019 | 020 I GC1-3 | GC4-5 GCé6

Breakbulk
C3-5-33a 2 1 2 I 4 4 3
C3-8-37¢ 2 1 2 1 4 4 3
C3-S-37d 2 1 2 1 4 4 3
C3-8-38a 2 1 2 1 4 4 3
C4-S-1a 2 1 1 1 4 3 2
C4-S-1gb and lu 1 1 1 c 4 3 2
C4-S-58a 1 1 1 c 4 3 2
C4-S-65a 2 1 1 1 4 3 2
C4-S-66a 2 1 1 1 4 4 2
C4-S-69b 1 1 1 [ 3 3 2
Seatrain
GA and PR-class 2 i 1 1 4 3 2
Barge
LASH C8-S-81b | 1 1 c 2 2 2
LASH C9-S-81d 1 1 1 c 2 2 1
LASH lighter 8 6 7 4 17 16 12
SEABEE C8-8-82a 1 1 1 ac 2 2 1
SEABEE barge 5 4 5 2 12 11 8
RORO
Comet d,o d,i,j d,o d,o ij d,i,j d,ij
C7-S-95a/Maine-class b 1 b b,c 3 2 2
Ponce-class b,h h b,h b,c,h h h h
Great Land-class b,h h bh b,c.h h h h
Cygnus/Pilot-class b ) b b,.c 3 3 2
Meteor d,o d,i,j d,o d,o i dij d,i,j
AMEagle/Condor b i b b,c ij i ij
MV Ambassador d d d d 4,m d d
FSS-class b Li b b,c 2,1 2,i Lj
Cape D-class b ij b b,c Lj i,j 1j
Cape H-class b ii b b,c KR 2, 2,
LMSR b ii b b,c 2 2 1
Container
C6-S-qw le 1 le c.e 3 3 2
C7-S-68c le 1 le ce 3 3 2
C8-S-85¢ le 1 le ce 2 2 1
Combination
C5-S-78s le 1 le ce 3 3 2
C5-8-37e e I le ce 3 3 2

a=vessel draft limited to berth depth e=no container-handling equipment j=insufficient ramp clearance at high tide

b=inadequate apron width f=shallow berth, adequate anchorage depth k=excessive ramp angle at low tide

c=inadequate berth length g=inadequate channel depth m=excessive ramp angle at high tide

d=no straight stern-ramp facilities h=no shore-based ramps available n=parallel ramp operation only

i=insufficient ramp clearance at low tide 0=too narrow apron for side-ramp

Notes: Ramp clearance and ramp angle based on maximum vessel draft
() indicates vessels assigned by analyst
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III. APPLICATION

GENERAL

This section of the report will evaluate the
port's throughput capability for deploying
a notional mechanized infantry division
using primarily FSS vessels. The August
1994 revision for the Planning Orders Di-
gest, issued by MARAD, provided agree-
ments for military use of the Port of
Savannah. Although these agreements
expired 1 July 1995, we expect they will
be renewed without significant change,
until 15 June 1996. Past military opera-
tions have been at the Garden City Termi-
nal. We expect future military vehicles
will stage at Garden City due to the 1,000
feet of berthing in the Planning Order,
however some vehicles will convoy to
Ocean Terminal.

Current Planning Orders for Port of

Savannah
Ocean Garden City
Terminal Terminal
Berths 1,000 ft 2,000 ft
Covered Adjacent Adjacent
Storage shed sheds
Open Staging None 23 acres

LEGEND
T TRANSIT SHED
W WAREHOUSE
CFS CONTAINER FREIGHT STATION
STAGING AREA
w++ RAILROAD TRACKS
mm  ROADWAYS
&R MILITARY USE
1 TEMPORARY RAIL RAMPS

SAVANNAH

RIVER

INIOVIS ANV,

BI-LEVEL
1 operATIONS |

Facilities that may support military operations, if available.
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REQUIREMENTS

The likely requirement for the Port of Savan-
nah is to deploy a notional mechanized infan-
try division in six days of reception and
throughput. The division has to move about
7,800 vehicles and 630 containers. The
movement to the port will require 1,356 (226
per day) railcars using the convoy/rail option.
Under this option, about 3,606 roadable vehi-
cles (601 per day) would be driven into the
gate, towing 2,274 trailers (379 per day).
About 105 containers would arrive per day.

MECHANIZED INFANTRY
DIVISION

Total Equipment

Volume 280,000 MTON

Weight 95,000 STON

Area 1,400,000 SQ FT

Vehicles 7,800

Containers 630

DAILY REQUIREMENTS

UNITS

800

700

601

600

500

400

300

200

100

MOTOR

105

RAIL CONTAINERS
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TERMINAL INPROCESSING/HANDLING
HIGHWAY

Terminal operators at Garden City Terminal should open the gate on Brampton Road for military
vehicles and equipment arriving by convoy. Brampton Road offers access from Georgia Route 25.
This arrangement allows unimpeded reception of military traffic into the terminal. Both the access
roads and gate processing subsystems could handle more than 1,500 and 1,200 additional vehicles
per day, respectively.

PSA personnel direct commercial or military vehicles carrying other vehicles to the three-truck
fixed ramp adjacent to transit shed 1 for unloading. This fixed truck ramp could offload at least
300 non-roadable vehicles/equipment from flatbed trailers per day.

HIGHWAY INPROCESSING CAPABILITY

VEHICLES/DAY
2,000
1,500
1,000
500
0 i ‘
HIGHWAY GATES
SUBSYSTEMS
B caraBiLITY I REQUIREMENT
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RAIL

Both NS and CSX serve the Garden City Terminal. CSX serves Fort Benning and NS serves Fort
Benning.

These carriers will need to move four trains per day (about 60 railcars per train) from the forts to
the port. These carriers can meet this demand if railcars are available.

The terminal has two large interchange yards with a holding capacity of about 600 railcars. By
applying an operational factor of 60 percent, these railyards can process more than 350 railcars dai-
ly. Once arrived, switch engines can move as many as 46 cars at a time to the two tracks (23 per
track) along warehouses 24, 25, and 26 for unloading. Experience shows that these two sites could
easily offload the 46 railcars every 4 hours or 230 per day (including switching time). Other rail
offloading sites could be made available if needed. Another 20 cars (10 per track) can be worked
on the double tracks located on berth 4-5. Cars here could be switched in/out at the same rate as
those on the other tracks. With two more portable end ramps, support personnel could unload 100
additional railcars per day. These two positions would help prevent a slowdown in rail reception
in the event of unforseeable circumstances.

The terminal uses a bilevel ramp to offload military vehicles from multilevel railcars. The ramp is
on the rail spur leading into the large unpaved area east of the K-MART warehouse.

RAIL INPROCESSING AND HANDLING CAPABILITY

RAILCARS/DAY
500
400
300
204

100

RAILYARDS END RAMPS
SUBSYSTEMS

. CAPABILITY - REQUIREMENTS
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STAGING

This analysis assumes that current downsizing continues, and that nine FSS-sized ships will deploy
an entire notional mechanized infantry division. Three ships will depart every 2 days. Because of
this, the staging requirement is to support three sustained loading operations.

Although an FSS-load of cargo can be staged and loaded on 10 acres, 16 acres are required for sus-
tained loading operations. Of these 16 acres, about 2 acres are required for the staging of the 70
containers for each FSS. The three simultaneous shiploading operations will require 48 acres of
open staging, of which about 6 acres are dedicated to containers.

The Garden City Terminal contains over 300 acres of open staging area. The Planning Orders,
however, only provide for 23 open acres of staging. This is not sufficient to meet the requirement
of 48 acres.

OPEN STAGING CAPABILITY

ACRES
50

40

30

20

10

VEHICLES CONTAINERS
Bl CAPABILITY B REQUIREMENT

Staging area within the terminal is more than adequate, if available. Military vehicles have staged
on the 60 acres east of the K-MART warehouse. This area is unpaved and not suitable for heavy-
tracked vehicles. Tanks have staged on the aprons.
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SHIPPING ESS SHIPPING CAPABILITY

Although this analysis assumes that BERTHS
only nine FSS-sized ships can deploy

the notional mechanized infantry di- 6

vision, the table below provides ship 5

quantities for the current division 4

size. The number of ships required

depends on the shipping mix selected. 3

The best ship mix would consist of all 2

eight FSS ships, plus two Cape H

RORO ships. !
0

FSS

The Planning Orders provide berthing
of two FSS-sized vessels at the Gar- B CAPABILITY [ REQUIREMENT

den City Terminal, and one at the

Ocean Terminal. Although the average apron width is too narrow, berth 18-19 of the Ocean Ter-
minal can support side-ramp operations, if the vessel is carefully positioned. Although the Plan-
ning Orders divide the operations into two terminals, they meet the requirement to berth three FSS-
sized vessels. The apron height of 15 feet above MLW might prevent RORO operations at low tide.

UNIT MOVEMENT REQUIREMENTS
MECHANIZED DIVISION
Vessel Types
. .. . FSS Cape H C3/C4 C6/C7/C8
Loading Condition/Sample Ship Mix (RORO/ (RORO/ | (Breakbulk) | (Container)
Comb) Comb)

Minimum Containerization:

All FSS* 8.00 1.90

FSS and Cape H 6.64 3.00

All Breakbulk 37.70
Maximum Containerization:

FSS and Container 7.90 2.00

FSS, Cape H, and Container 7.90 2.00

Breakbulk and Container 29.58 2.00
#Qnly eight FSS vessels are currently available. Unit shipping requirements exceed the capacity of these

eight vessels. Other vessels types are required to makeup the shortfall (Cape H or upcoming LMSR).

Legend:
RORO - roll on/roll off
FSS - fast sealift ship
Source: MTMCTEA report OA 90-4{-22, Deployment Planning Guide. Aug 91.
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SUMMARY

The Planning Orders do not provide enough staging area to support the deployment. The port can,
however, satisfy the requirement if enough staging area is available.

RECOMMENDATION

We recommend negotiating for an additional (third) FSS berth at the Garden City Terminal, 25 ad-
ditional acres of open staging, and the rail spurs along warehouses 24, 25, and 26, or equivalent.
At least two portable ramps will be required.
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I. GENERAL DATA

TRANSPORTATION ACCESS

Water

The Port of Wilmington, North Caro-
lina, is on the east bank of the Cape
Fear River, about 3 miles south of the
junction of the Cape Fear and North-
east Cape Fear Rivers. It is 25 miles
from the Atlantic Ocean and 17 miles
north of Military Ocean Terminal,
Sunny Point. The port lies 170 miles
northeast of the Port of Charleston
and 100 miles to the southwest of the
Port of Morehead City.

Access to the port from the Atlantic
Ocean is via a 38-foot-deep, at mean
low water (MLW), and 500-foot-
wide channel. The turning basin is
38 feet deep and 1,200 feet wide.
Good anchorage is also available
downstream in the Southport area of
the river. Anchorage's are suitable
for instream loading operations.

The mean tidal range at Port of
Wilmington is 4.2 feet, with tidal
currents averaging 1.7 knots at flood-
tide and 1.5 knots at ebbtide. No
bridges cross the Cape Fear River
downstream of the terminal. How-
ever, an overhead power cable
crosses the river about 2.5 miles
south of the port, thereby restricting
sailing headroom to 176 feet above
mean high water (MHW).

TURNING BASIN

PORT OF
WILMINGTON

MILITARY OCEAN TERMINAL
SUNNY POINT

SOUTHPORT,

%
(
@% ATLANTIC OCEAN

Water Access




Highway

The main highways into Wilmington are US Routes 17, 74, 76, and 421. All four highways pro-
vide good highway access to the port. Interstate 40 ends just north of Wilmington in New
Hanover County and Interstate 95 is about 80 miles west of the port via US 74. Traffic coming
from 1-40 would continue south on US Route 132, then take Shipyard Boulevard West, which

dead-ends directly into the port.
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NOTE

CONNECTOR ROUTES FOR THIS INSTALLATION
HAVE NOT BEEN EVALUATED BY THE STATE
FOR HEIGHT AND WEIGHT RESTRICTIONS.

ROUTE TO PORT

ROUTE A: US 17 TO FRONT ST,
FRONT ST S TO BURNETT BLVD,

BURNETT BLVD S TO PORT OF WILMINGTON
ROUTE B: US 17 TO NC 132,

NC 132 S TO SHIPYARD BLVD,

SHIPYARD BLVD W TO PORT OF WILMINGTON
ROUTE B-1: US 17 TO US 17 TRUCK,

Us 17 TRUCK TO NC 132,

NC 132 S TO SHIPYARD BLVD,

SHIPYARD BLYD W TO PORT OF WILMINGTON

LEGEND
mmwem  STRAHNET ROUTE

s CONNECTOR ROUTE

Highway Access
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Rail

Rail accessibility at the Port of Wilmington is good. The CSX Railroad provides rail service to
the Wilmington area. CSX normally calls on the port daily. Trackage on the terminal is owned
and operated by the North Carolina Ports Railway Commission (NCPRC).

Airports

The New Hanover County Airport is about 6 miles north of the port. The airport has two major
runways over 7,000 feet long. This airport routinely handles large cargo carriers and helicopters.

FORT BRAGG
MILITARY RESERVATION

Ssy

Ssy

PEMBROKE ’-

NEW HANOVER
COUNTY AIRPORT
(2 - 7,000 FT RUNWAYS)]

.i.

w DAVISVILLE
YARD

LEGEND

INTERSTATE ROUTE

O
{3 usroum
O

PORT OF WILMINGTON ~2\

STATE ROUTE

CSX  CSX TRANSPORTATION
NCRR NORTH CAROLINA RAILROAD COMPANY.{7}

CPLJ  CAMP LEJEUNE RAILROAD MOTSY,
MOTSU MILITARY OCEAN TERMINAL SUNNY POINT

Highway, Rail and Air Access



PORT FACILITIES

Berthing

Wilmington is a multicargo port with about 6,750 feet of continuous concrete wharf. It has nine
berths along the east bank of the Cape Fear River. The berths range in length from 600 to 900
feet. Dock height averages 12 feet above MLW and berth depths are 38 feet MLW. Apron widths
range from 46 feet along berths 3 through 5 to 100 feet or more along the other berths.

Below is an aerial view of the terminal. Also included is a land use map and a table identifying
the berth characteristics.

Cape Fear River

Port of Wilmington (Northward view)




BERTHING CHARACTERISTICS OF THE PORT OF WILMINGTON

Berths

Characteristics 1-2 3.5 6 7 8 9
Length (ft) 1,213 2,200 700 850 900 900
Depth alongside at MLW (ft) 38 38 38 38 38 38
Deck strength (psf) 1,000 375 375 540 540 1,000
Apron width (ft) Open 46 Open Open Open Open
Apron height above MLW (ft) 12 12 12 12 12 12
Number of container cranes 0 0 1 1 1 2
Number of wharf cranes 1 2 0 0 0 0
Apron lighting Yes Yes Yes Yes Yes Yes
Straight-stern RORO facilities No No No No No No
Apron length served by rail (ft) | 1,200 2,200 1,200 850 900 900

LEGEND
R LoADING Raw e~
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PAVED OPEN STORAGE
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CAPE  FEAR  RIVER
PROJECT DEPTH 38" MLW
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{

Port of Wilmington Land Use Map
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Staging

Open Staging. The Port of Wilmington has about 100 acres of paved open staging and nearly 25
acres of semi-improved open storage accessible by rail or truck.

Open Staging near Berths 1-2 (Northward View)

Covered Staging. Six transit sheds and four warehouses provide a total of over 1,000,000 square
feet of covered storage. Most military cargoes are worked through transit sheds 3 and 5.

Rail

Rail yards on the port have the capacity to store about 400 railcars. The nearest railyard to the
port is the Davisville classification yard at Navassa, about 15 miles west of the port. This rail
yard has the capacity to hold about 1,070 (89-foot) flatcars.

Unloading/loading Positions

Ramps. The port has two permanent rail end ramps. One is a double loading ramp at the end of
the tracks 11 and 12, each side of which will hold 12 89-foot flatcars. The other permanent ramp
is at the end of track 16 and will hold five 89-foot flatcars.

Docks. Container traffic usually enters and leaves the port through the seven-lane South Gate.
North Gate is used mainly for trucks carrying general cargo. Both of these gate areas have a
weight scale. An Emergency Gate is located north of the South Gate on Burnett Boulevard. This
gate is closed to daily traffic.

All warehouses and transit sheds have multiple depressed roadway stations for offloading. An
open dock with four loading positions is available at berth 1-2 to offload trucks.




Marshaling Areas

Three sites are available near the port for marshaling areas. The Legion Stadium area, consisting
of 27.5 acres, is 2 miles from the port. New Hanover County Fairgrounds has 20 unpaved acres.
It is 3 miles south of Legion Stadium on Carolina Beach Road. The National Guard Armory, on
North Kerr Avenue, is a 40-acre complex. It consists of a 3-story masonry building, 14 primary
storage areas, and an ammunition storage area. The complex also has its own water supply treat-
ment plant and emergency power supply.

o

Legion Stadium

MATERIAL HANDLING EQUIPMENT

TYPE OF CAPACITY | QUANTITY
EQUIPMENT (STON)

Wharf Cranes 15-131 3
Mobile Cranes 140 1
Top Lifts 50 9
Forklifts 2-26 65




INTERMODAL FACILITIES

The Port of Wilmington is served by both CSX Intermodal and Norfolk Southern. Both carriers
operate a transparent through service between points on their nationwide networks to the Wilm-
ington pier. Shipments are covered by one bill of lading.

FUTURE DEVELOPMENT

The Port of Wilmington plans to expand berth 1 about 150 feet to the north. The expansion will
provide 1,363 feet of continuous berth at berth 1-2 and is planned for 1996-97.




II. THROUGHPUT ANALYSIS

GENERAL

This section evaluates the throughput capability of the Port of Wilmington using the port opera-
tional performance simulator (POPS) computer model. The model is based on a weak link analy-
sis in which each subsystem is analyzed separately and then compared to find the least capable
subsystem. The weakest subsystem defines the maximum throughput capability of the terminal.
The model yields throughput capability values for three subsystems - shipping, staging, and ter-
minal processing/handling - in terms of measurement tons (MTON) per day.

Terminal Handling Staging

A
(2

Shipping

Terminal Throughput Subsystems

This analysis assumes a maximum of 80% of the SHIP MIX PERCENTAGES
port facilities can be made available at any one time.
For this reason, we ran all port analyses using an
80% facility use factor. Also, the ship mix is based
on Desert Shield and Desert Storm statistics. We
weighted the percentages to adjust for differences in
cargo deadweights and expectations for future  RORO @s%)
deployments.

Barge (5%) Breakbulk (35%)

Container (15%)
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RECEPTION/HANDLING
Highway

US 17, 74, 76, and 421 provide good highway access to the port. The road network into and out
of the port, including the gate processing of the vehicles, could handle about 190,000 MTON of

equipment and supplies per day.

Roadable vehicles in convoys will process directly to the staging areas. Vehicles on commercial
or military flatbed trailers without integral ramps will offload at port ramps. The port has a per-
manent ramp with four handling positions at berth 1-2. This ramp could offload about 19,000

MTON from flatbed trailers per day.

Supplies in van semitrailers will proceed to the 52 van handling positions. These docks can off-
Joad over 25,000 MTON of van semitrailer-shipped material per day. Container handlers can oft-
load about 38,000 MTON of cargo from their chassis per day.

HIGHWAY RECEPTION/HANDLING CAPABILITY

MTON/DAY

300,000
250,000
200,000
150,000
100,000
50,000
0

SUBSYSTEMS HIGHWAY GATES END-RAMPS DOCKS CONTAINERS

wiLMINGTON [l 240,000 190,000 19,000 25,000 38,000
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Rail
Rail clearance at the port is very good.

Railyards within the port could store about 400 railcars. Additional storage of railcars is just out-
side the port. This railyard can store 1,070 railcars.

Vehicles on flatcars would require end ramps . .
Train Length Trains

to offload. The port has two fixed concrete Terminal (railcars) Per Day

end ramps. The fixed end ramps support a —

total of 1,700 feet of track. Wilmington 29 9

RAIL RECEPTION/HANDLING CAPABILITY

MTON/DAY
40,000

30,000
20,000

10,000

0

SUBSYSTEMS TRACKAGE END-RAMPS DOCKS COFC

WILMINGTONE 24,000 28,000 4,300 35,000

12



STAGING

The port has about 100 acres of paved open storage and nearly 25 acres of semi-improved open
storage accessible by rail or truck.

The port has six covered transit sheds totaling 647,000 square feet. Most military cargoes are
worked through transit sheds 3 and 5.

The port can perform operations on container or breakbulk ships. The cargo mix depends on the
anticipated vessel type. For example, cargo will be containerized if a container ship is planned.
The chart below provides the staging capability for the cargo for each of these vessel types. If a
combination ship is expected, then a portion of each involved capability should be assumed.

OPEN STAGING CAPABILITY

MTON/DAY
600,000
500,000
400,000
300,000
200,000
100,000

0

VESSEL TYPE RORO CONTAINERS BREAKBULK

WILMINGTON [l 130,000 460,000 270,000
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SHIPPING

Throughputs for each
berth are shown below.

BERTH THROUGHPUT CAPABILITY

MTON/DAY
They are based on vari-
. . 16,000
ous factors, including 14.000
MHE used; loading, 12,000
. 10,000
operational, and berth 8.000
usage rates; and berthing 2888
capabilities for various 2,000
vessel types. Appendix 0
Yp pp BERTH ]
A shows the values BREAKBULK 3,800 6,500 1,900 1,900 1,900 1,900
RORO B o400 0 9,400 9,400 9,400 9,400
used for these factors. CONTAINER [J 2,700 5,300 7,000 7,000 7,000 14,000
MIXED 6,000 5,700 6,300 6,300 6,300 7,400
CONVERSION FACTORS
Breakbulk: 4 STON
per MTON
RORO: .25 STON
per MTON
Container: .4 STON
per MTON

The type of ship preferred at
each berth is based on the
methodology described in the
Appendix. The evaluation is
based on a snapshot view of
the current physical charac-
teristics of the berths and the
MHE available. The evalua-
tion below gives no consider-
ations for enhancements, such
as equipment. The lower the
number for a berth, the better
the berth is suitable for the
loading operation.

PREFERENCE BERTH SELECTION

BERTH BB RORO CNTNR
1-2 1 4 5
3-5 2 - 4
6 6 - 6
7 3 2 2
8 3 2 2
9 3 1 1
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SUMMARY OF BERTHING CAPABILITIES

Berths
Vessel 1-2 34 56 79
Breakbulk
C3-8-33a 2 3 2 5
C3-8-37¢c2 2 3 2 5
C3-8-37d 2 3 2 5
C3-S-38a 2 3 2 5
C4-S-1a 2 3 2 4
C4-S-1gb and 1u 2 3 2 4
C4-8-58a 2 3 2 4
C4-S-65a 2 3 2 4
C4-S-66a 2 3 2 4
C4-5-69b 2 2 1 4
Seatrain
GA and PR-class 2 3 2 4
Barge
LASH C8-5-81b 1 2 1 3
LASH C9-§-81d 1 1 1 2
LASH lighter 8 12 8 18
SEABEE (C8-S-82a a,g 3, .8 a.g
SEABEE barge 6 9 6 13
RORO
Comet d,ij d,o d,i,j d,i,j
C7-8-95a/Maine-class 1 b 1 3
Ponce-class h b,h h h
Great Land-class h b,h h h
Cygnus/Pilot-class 1 b 1 4
Meteor d,i,j d,o d,i,j d,i,j
AmEagle/Condor i,j b iJ iJ
MYV Ambassador d d d [
FSS-class 1 b 1 2
Cape D-class ij b i ij
Cape H-class 1 b 1 3
LMSR 1 b 1 2
Container
C6-S-lw le 2.e 1 3
C7-5-68e le 2e 1 3
C8-S-85¢ le 2.e 1 3
Combination
C5-S-78a le 2e 1 4
C5-5-37¢ le 2e 1 4
a=vessel draft limited to berth depth e=no container-handling equipment j=insufficient ramp clearance at high tide
=inadequate apron width f=shallow berth, adequate anchorage depth k=excessive ramp angle at low tide
c=inadequate berth length g=inadequate channel depth m=excessive ramp angle at high tide
d=no straight stern-ramp facilities h=no shore-based ramps available n=parallel ramp operation only
i=insufficient ramp clearance at low tide o0=too narrow apron for side-ramp
Notes: Ramp clearance and ramp angle based on maximum vessel draft
() indicates vessels assigned by analyst
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III. APPLICATION

GENERAL

This section of the report will evaluate the port's throughput capability for deploying a notional
mechanized infantry division using primarily FSS vessels.

The August 1994 revision for the Planning Orders Digest, issued by MARAD, provided agree-
ments for military use of the Port of Wilmington. The agreement referenced berths 1-2 and 6, the
north half of transit shed 3, transit shed 5, and 28 acres of staging area. The planning order revi-
sion of August 1995 supports the MARAD facility requirements without identifying specific
berths, sheds or staging areas. The revision identifies three berths, transit sheds 3 and 5, and 25
acres of staging and loading space at the Port of Wilmington for PRIORITY and EXCLUSIVE
USE for military deployments. If the military needs to deploy through the Port of Wilmington, it
will most likely use berths 1 and 2 or berths 7-9.

ut

Berths 1 and 2 (Northward view)
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REQUIREMENTS

The likely requirement for the Port of MECHANIZED

Wilmington is to deploy a notional INFANTRY DIVISION
mechanized infantry division in six
days of reception and throughput. Total Equipment
The division has to move about 7,800
vehicles and 660 containers. The
movement to the port will require Weight 95,000 STON
1,055 (176 per day) railcars using the
convoy/rail option. Under this Area 1,400,000 SQ FT
option, about 3,650 (610 per day)
roadable vehicles would be driven
and about 2,320 (387 per day) would Containers 660
be towed.

Volume 280,000 MTON

Vehicles 7,800

DAILY REQUIREMENTS

UNITS
800

600

400

200

MOTOR RAIL CONTAINERS
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TERMINAL INPROCESSING/HANDLING

HIGHWAY INPROCESSING CAPABILITY

Highway
VEHICLES/DAY

. ) 5,000
Vehicles and containers on 4,000
chassis would access the ter- 4,000
minals through the South or 3,000
North Gates. Both gates are 2,000
located on Burnett Boule- 1,000 610
vard. The access roads and 0
gates can handle well over HIGHWAY GATES

. SUBSYSTEMS
4,000 vehicles per day.
B CAPABILITY [ REQUIREMENT
RAIL INPROCESSING AND HANDLING CAPABILITY Rail

RAILCARS/DAY

400 Rail reception at the Port of Wilmington is

good. CSX normally calls on the port nine
times daily. Trackage on the terminal is
owned and operated by the North Carolina
Ports Railway Commission (NCPRC).

300

200

100

RAILYARDS END RAMPS The nearest classification yard is the Davis-
SUBSYSTEMS ville yard at Navassa, about 15 miles west of
W CAPABILITY MREQUIREMENTS the port. This railyard has capacity to hold
about 1,070 (89-foot) flatcars. Using a rail-
yard usage factor of 70 percent leaves an
available storage capability of 321 railcars.
This capability exceeds the 176 cars per day
rail requirement.

The port has two permanent rail end ramps. One of the ramps is a double loading ramp on the end
of tracks 11 and 12, which will hold 12 (89-foot) railcars each. The other permanent ramp is at
the end of track 16. It will hold five (89-foot) railcars. Tracks 10 and 13 both require the use of
portable end ramps and will hold 14 and 20 (89-foot) railcars, respectively. Using all five offload-
ing sites the port could handle a total of 63 flatcars per cycle. Therefore, it could reasonable off-
load 252 flatcars by accomplishing four cycles per day. This exceeds the requirement of 176
railcars per day.
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STAGING

This analysis assumes that current downsizing continues, and that nine FSS-sized ships will
deploy an entire notional mechanized infantry division. Three ships will depart every 2 days.
Because of this, the staging requirement is to support three sustained loading operations.

Although an FSS-load of cargo can be staged and loaded on 10 acres, 16 acres are required for
sustained loading operations. Of these 16 acres, about 2 acres are required for the staging of the
73 containers for each FSS. The three simultaneous ship loading operations will require 48 acres
of open staging, of which about 6 acres are dedicated to containers.

The Port of Wilmington contains about 100 acres of open staging area. The Planning Orders,
however, only provide for 25 open acres of staging. This is not sufficient to meet the requirement

of 48 acres.

OPEN STAGING CAPABILITY

ACRES
50

40

30

20

10

VEHICLES CONTAINERS
Il CAPABILITY B REQUIREMENT
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SHIPPING

FSS SHIPPING CAPABILITY

Although this analysis assumes that only nine
FSS-sized ships can deploy the notional mecha- BERTHS
nized infantry division, the table below provides 4
ship quantities for the current division size. The 3.5
number of ships required depends on the ship- 22
ping mix selected. The best ship mix would '2

consist of all eight FSS ships, plus two Cape H 15

RORO ships. 1
0.5
Although the current Planning Orders provide 0 FSS
for three berths, the military can expect to berth B CAPABILITY M REQUIREMENT

only two FSS-sized vessels. This does not meet
the requirement to berth three FSS-sized vessels.

UNIT MOVEMENT REQUIREMENTS

MECHANIZED DIVISION
. N Vessel Types
Loading g:i“dl'\t;_"“/ Sample FSS Cape H c3/ca | ce/CTICS
pVIX (RORO/Comb) | (RORO/Comb) | (Breakbulk) | (Container)
Minimum Containerization:
All FSS* 8.00 1.90
FSS and Cape H 6.64 3.00
All Breakbulk 37.70
Maximum Containerization:
FSS and Container 7.90 2.00
FSS, Cape H, and 7.90 2.00
Container
Breakbulk and 29.58 2.00
Container

Only eight FSS vessels are currently available. Unit shipping requirements exceed the
capacity of these eight vessels. Other vessels types are required to makeup the shortfall
(Cape H or upcoming LMSR).

Legend:

RORO - roll on/roll off
FSS - fast sealift ship
Source: MTMCTEA report OA 90-4f-22, Deployment Planning Guide. Aug 91.

20




SUMMARY

The Planning Orders for the Port of Wilmington are insufficient to meet the requirement of
deploying a mechanized infantry division with 6 days of ship loading. Depending on the avail-
ability of the fixed rail end ramps, one or two portable end ramps may be required.

RECOMMENDATION

We recommend the Planning Orders for the Port of Wilmington be revised to include 23 addi-
tional acres of staging and another berth for FSS-sized vessel operations. The military port oper-
ator should plan to acquire at least one portable rail end ramp.
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APPENDIX A

THROUGHPUT PARAMETERS
SHIP Ogil}rggIONAL STON/HR MTON/HR

Breakbulk Rates

Ship Crane 15.0 37.5

Dockside Cranes 20.0 50.0
Barge 20.0 50.0
RORO Rates 200.0 800.0
Container Lift Rates 21.0 Lifts/Hr 8.0 Lifts/Hr

Container Crane | Wharf Crane

Berth Utilization Factor= 0.8

Ship Mix Percentages | % Minimum Mobile-Crane Size | STON
BreakBulk 35.0 Breakbulk 40.0
Barge 5.0 Barge 20.0
RORO 45.0 Container 100.0
Container 15.0

Ship Cargo Mix
Breakbulk | RORO | Container
Roadable Vehicles 43% 90% -
Nonroadable Vehicles 7% 10% -
Container 15% - 100%
Noncontainer 35% - -




Staging Data:
Staging Dwell Time 3 Days Stacking Height Feet
Space Utilization Factor Open - General 24
Open 60% Covered 10
Covered 60% Open - Vehicle 7.6
Facility Use Factor 80%
Motor Vehicle Parameters STON MTON
Convoy 35 17.0
Flatbed 20.0 60.0
Van 16.0 40.0
Chassis 16.0 40.0
Railcar Parameters STON MTON
Flatcar 50.0 150.0
Boxcar 30.0 75.0
COFC 24.0 60.0
Container (TEU) Capacity 8.0 20.0
Truck Handling Rates Trucks/Hr
End Ramps 4.0 Mode Mix % | %
Van Docks 1.0 Roadable Veh: Convoy/Flatcar, 9 | 10
Railcar Handling Rates | Railcars/Hr Nonroadable Veh: HETs/Flatcars 10 | 90
End Ramps 4.0 GCI;ZS/IBS;@O: 35 | 15
Boxcar Docks 0.3 Flatbed/Flatcar 35 | 15
Length of Flatcars 95 Feet Container:
Productive Work Hours 20 Hours Chassis/COFC LR




APPENDIX B

BERTH EVALUATION METHODOLOGY

GENERAL

This appendix provides a technique for accomplishing a comparative analysis of individual
berths. The first step is to evaluate the individual berths within a port to determine their potential
for breakbulk, RORO, and container vessel operations.

INDIVIDUAL BERTH EVALUATION

For the individual berth evaluation, a comparison is made of the characteristics of each berth and
the list of ideal factors required to support the different ship mixes. Tables B-1 through B-3 give
the ideal factors for breakbulk, RORO, and containership mix operations. As the tables show,
points are awarded for each factor. These are then used to compare the potential for each factor.
These are then used to compare the potential of each berth to support the three ship mixes. A rank-
ing of individual berths is established for each type of ship mix operation, based on a comparison
of total points accumulated by each berth.

The berth receiving the highest accumulation of points is assigned a value of 1, and the remaining
berths are ranked accordingly.



TABLE B-1
IDEAL BREAKBULK BERTH FACTORS
Berth Factor Points Berth Factor Points
Berth Type Transit Shed
Quay or marginal 10 Available 15
Pier 7 None 0
Berth Length (ft) Deck Strength (Ib per ft?)
Greater than 750 20 Greater than 800 10
700 to 750 18 600 to 800 9
600 to 699 16 400 to 599 5
500 to 599 10 Less than 400 2
Less than 500 5
Water Depth (ft) MLW Ship Service Facilities
Greater than 35.0 20 Power, water, and telephone 6
32.01t035.0 18 Power and water 5
30.0to 31.9 16 Water only 4
28.0t0 29.9 14 None 0
Less than 28.0 12
Apron Width (ft) Cranes
20.0 or greater 15 Wharf 10
Less than 20.0 5 Heavy-lift mobile 9
(>.100 STON)
Mobile
None 0
Apron Tracks Conditional Age
2 10 New 10
1 10 years old 8
None 0 20 years old 4

30 years old




TABLE B-2
IDEAL RORO BERTH FACTORS

Berth Factor | Points Berth Factor ] Points
Berth Type Apron Tracks
Quay or marginal 10 2 10
Pier 5 1 7
None 0
Berth Length (ft) Deck Strength (Ib per ft?)
Greater than 1,000 20 Greater than 800 10
900 to 1,000 18 600 to 800 9
800 to 899 16 400 to 599 5
700 to 799 10 Less than 400 2
600 to 699 6
Less than 600 2
Water Depth (ft) MLW Ship Service Facilities
Greater than 35.0 20 Power, water, and telephone 6
32.0to 35.0 18 Power and water 5
30.0to 31.9 16 Water only 4
28.0t029.9 14 None 0
Less than 28.0 12
Apron Width (ft) Vehicle Access
Greater than 60.0 20 Uncongested 10
40.0 to 60.0 15 Congested 5
30.0to 39.9 5
Less than 30.0 0
RORO Ramp Operation Conditional Age
Side, slewed, straight 10 New 10
Side, slewed-stern 6 10 years old 8
Slewed-stern 4 20 years old 4
Starboard-slewed-stern 2 30 years old 1
None 0
Tidal Range (ft)
0to 3.9 10
40t07.9 8
8.0t0 11.9 6
12.0to 16.0 4
Greater than 16.0 0




TABLE B-3
IDEAL CONTAINER BERTH FACTORS
Berth Factor | Points Berth Factor | Points
Berth Type Deck Strength (Ib per ft%)
Quay or marginal 10 Greater than 1,000 10
Pier 5 800 to 999 8
600 to 799 5
400 to 599 3
Less than 400 1
Berth Length (ft) Ship Service Facilities
Greater than 1,000 20 Power, water, and telephone 6
900 to 1,000 18 Power and water 5
800 to 899 16 Water only 4
700 to 799 10 None 0
600 to 699 6
Less than 600 2
Water Depth (ft) MLW Container Cranes
Greater than 40.0 20 Specialized container crane 20
35.0t0 40.0 18 Mobile gantry 16
32.0to 34.9 16 Mobile crane (200-ton) 12
30.0to 31.9 14 Mobile crane (100-ton) 8
Less than 28.0 12 None 0
Apron Width (ft) Container Handling Equipment
Greater than 60.0 20 Straddle cranes 10
40.0 to 60.0 15 Straddle trucks 9
30.0t0 39.9 5 Front/side-loading forklifts 8
20.0t029.9 2 Mobile cranes 5
Less than 20.0 1 None 0
Apron Tracks Conditional Age
2 10 New 10
1 7 10 years old 8
None 0 20 years old 4
30 years old 1
Consolidated Shed
Available 10
None 0
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1189th TTBde

Martin USAR Ctr

9 Chisholm Street
Charleston, SC 29401-1831

Commander

1190th DSBde

Roberts USAR Ctr

8453 Veterans Memorial Bivd
Baton Rouge, LA 70807-4085

Commander

1192d TTBde

Naval Support Activity

4400 Dauphine Street

New Orleans, LA 70146-7650

Commander
1301st Major Port Command
Bayonne, NJ 07002-5302
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Commander Commanding Officer
1303d Major Port Command , Naval Facilities Engineering Command
Southport, NC 28461-5000 1) ATTN: Codes 062, 2011A

200 Stovall Street
Commander Alexandria, VA 22332-2300 )
1304th Major Port Command
1050 Remount road Commanding Officer
Building 3238 Navy Cargo Handling and Port Group
N. Charleston, SC 29406-3500 ) Williamsburg, VA 23185 2)
Commander Commanding Officer
1313th Medium Port Command Navy Transportation Management School
4735 E. Marginal Way South Oakland, CA 94600 - 2)
Seattle, WA 98134-2391 )

Commanding Officer
Commander USCG Marine Safety Office
1192 TTBde Room 313, Post Office Building
4400 Dauphine Street 601 Rosenburg
New Orleans, LA 70146-7650 )] Galveston, TX 77550 )
Commander Commanding Officer
1314th Medium Port Command Naval Supply Center
1255 Main Street ATTN: Code 402
Beaumont, TX 77701 : (0)) Norfolk, VA 23512-5000 4]
Commander Commanding General
1394th DSBde Fleet Marine Force, Atlantic
Roark USARC ATTN? G-5
Del Mar Basin Area-21 Norfolk, VA 23511 @)
Camp Pendleton, CA 92055-5000 ¢))

Commanding General
Commander Fleet Marine Force, Pacific
1395th TTBde ATTN: G4 PLANS
4505 36th Avenue West Camp Smith, HI 96861 )
Scattle, WA 98199-5099 )

' Commanding General

Commander Marine Corps Base
1397th TTBDE ATTN: TMO
Heroic War Dead Office Camp Pendleton, CA 92055-5001 @)
Oakland USAR Ctr :
Oakland AB, CA 94626-5040 1) Commanding General

Marine Corps Base
Chief MTMC Field Office Europe ATTN: TMO
APO AE 09128 1) Camp LeJeune, NC 28533 ¢))
Commanding Officer Commander General
Military Sealift Command : U.S. Marine Corps
ATTN: Code N51 Development and Education Command
Bldg 210, Room 232 ATTN: CDSA (Development Center)
Washington, DC 20398-5100 3) Quantico, VA 22134 ¢))
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Commanding General

Marine Corps Air Ground Combat Center
ATTN: G4

Twentynine Palms, CA 92278

Commanding General
Marine Corps Logistics Base
ATTN: Code B840
Barstow, CA 92311-5087

Commanding General
Marine Corps Logistics Base
ATTN: Code 87

Albany, GA 31704-5000

Commanding General
4th Marine Div, USMCR
ATTN: G4

4400 Dauphine Street
New Orleans, LA 70146

Commander

Transportation Terminal Bay Area
West Coast (Provisional)

Oakland Army Base

Oakland, CA 94626

Commander

MTMC Cape Canaveral Detachment
Building 1063

Cape Canaveral, FL. 32920

Commander

MTMC Beaumont Detachment
P.O. Box 4043

Beaumont, TX 77704

Commander

MTMC Mobile Detachment
P.O. Box 2725

Mobile, AL 36652-2725

Director

U.S. Army Corps of Engineers
ATTN: WRSC-D

Kingman Building

Fort Belvoir, VA 22060
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Commander

U.S. Army Engineer District, St. Louis

ATTN: CASU Library and Information Services
1222 Spruce Street

St. Louis, MO 63103-2822 (1)

Commander
MTMC Military Sealift Command, Pacific
Oakland, CA 94625 ¢

Commander

MTMC Military Sealift Command, Atlantic
Bldg 42 - Fourth Floor

Bayonne, NJ 07002-5399 - @

Commanding Officer

U.S. Atlantic Command

ATTN: J415

Norfolk, VA 23511-5000 1)

Combined Arms Research Library
ATTN: Mail

USA CGSC

250 Gibson Ave

Fort Leavenworth, KS 66027-2314(1)

Commiander

1st Cavalry Division

ATTN: AFVA-GD-DTP

Fort Hood, TX 76545-5101 )

Commander

Military Sealift Command

ATTN: Code N51

Bldg 210, Rm 234

Washington, DC 20398-5100 ®)

Commander

2nd Armored Cavalry Regiment (Light)
ATTN: S3/S4 (Operations/Troop Support)
Fort Polk, LA 71459-5000 (1)

Commander

U.S. Army District Engineer Wilmington
ATTN: CESAW-PD-S

P.0. Box 1090

Wilmington, NC 28402-1890 )



Director

U.S. Army Defense Ammunition Center and School,

Savanna

ATTN: SMCAC-AV; SMCAC-ESL

Savanna, IL. 61074-9639

HQ SAC/LGT
Offutt AFB, NE 68113-5001

Commander

MTMCWA, OARB

ATTN: MTWA-IT; MTW-PL
APO AP 96301-0441

Commander

U.S. Coast Guard

Atlantic Area

Bldg 125/Basement ,
Governor's Island, NY 1004-5009

Director

DIA

TRANSCOM DET/DCX7B
Bldg 213

Washington, DC 20340

MTMC Puerto Rico Detachment
Bldg 20
Fort Buchanan, PR 00934-7002

MTMC Beaumont Detachment
P.O. Box 4043
Beaumont, TX 77704-4043

Commander

1322d Medium Port Command
Unit 7136

APO AA 34004-5000

- Commander

1318th Medium Port Command
PSC 72, Box 187
APO AE 09715-5220

MTMC Office Alaska
Elmendorf AFB, AK 99506-5000

Commander

1312th Medium Port Command
1620 South Wilmington Avenue
Compton, CA 90220-5115
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Unit Movement Coordinator
Transportation Division
Bldg 920, 4th Street

Ft. Stewart, GA 31314

HOQMTMCWA
MTWPE-S

Bldg 1, Rm 2304

Oakland Army Base
Oakland, CA 94626-5000

Commander

US Army Corps of Engineers,
Baltimore District

ATTN: CENAB-CO-M

PO Box 1715

Baltimore, MD 21203-1715

U.S. Army Engineer New York District
Jaqcob K. Javits Federal Building
New York, NY 10278-0090

U.S. Army Engineer Philadelphia District
Wannamaker Building

100 Penn Square East

Philadelphia, PA 19107-3390

U.S. Army Engineer Charleston District
P.O.Box 919
Charleston, SC 29402-0919

Commander

U.S. Army Engineer Jacksonville District
P.O. Box 4970

Jacksonville, FL 32232-0019

Commander

U.S. Army Engineer Savannah District
P.O Box 889

Savannah, GA 31402-0889

Commander

U.S. Army Engineer Wilmington District
P.O. Box 1890

Wilmington, NC 28402-1890"

Commanding Officer
COMNAVELSF

FISC Cheatham Annex
507 Mayfield Street
Williamsburg, VA 23185
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Commander Director
I Corps Artillery Military Traffic Management Command
ATTN: Transportation Office Transportation Engineering Agency
Ft Sill, OK 73503-5100 ¢)) 720 Thimble Shoals Boulevard, Suite 130
Newport News, VA 23606-2574 (20)
Commander
1st Armored Division, Ist Bde
Fort Riley, KS 66442 (1)
Port Authorities:

Mr. Tom Armstrong

Operations Manager

Georgia Port Authority

P.O. Box 2406

Savannah, GA 31402 (@8]

Mr. Gary Lewis -

General Superintendent

P.O. Drawer 829

113 Arendell St.

Morehead City, NC 28557 )

Mr. C. Davis Rudolf

Director, Engineering & Maintenance
Virginia International Terminals, Inc.

P.O. Box 1387

Norfolk, VA 23501-1387 )

Ms. Beth Rooney

Marine Properties Division

New York/New Jersey Port Authority

260 Kellog Street .

Port Newark, NJ 07114 )

Mr. David W. Brady, Terminal Manager
Global Terminal & Container Services, Inc.
302 Port Jersey Blvd.

Jersey City, NJ 07303 ' )

Mr. Richard Aaronson

Manager, Lease and Business Administration
The Port Authority of NY & NJ

90 Columbia Street

Brooklyn, NY 11201 D

Mr. Philip L. Chaples

Manager-Steamship Marketing

Port Operations Division

Deleware River Port Authority

Bridge Plaza

Camden, NJ 08101 (¢))

Mr. Douglas Menefee

Deputy Marine Director

2831 Talleyrand Ave

PO Box 3005

Jacksonville, FL. 32206 ¢))

Mr. Byron Miller

Director, Public Relations

Port of Charleston

PO Box 817

Charleston, SC 29402 (D

Mr. Philip S. Jones

Port of Wilmington

PO Box 9002

Wilmington, NC 28402 (¢))




